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(54) DUPLEX DISK DEVICE AND HEAD POSITION CHANGING METHOD 

(57)Abstract: 

PURPOSE: To improve the utilization efficiency and 
reliability of a central processing unit(CPU) by copying 
the storage data of a disk device to another disk device 
through the respective communication means of first and 
second disk controller connected to the CPU. 
CONSTITUTION: The CPU 1 sends the write or read 
request of data through a system bus 3 to the disk 
controller 2. The communication means 2a receives the 
read requests of the data and sends this command to a 
control means 2c, the means 2c reads out the data of 
the disk device 4 and sends them to a temporary storage 
means 2b and the communication means 2a reads out 
the data of the means 2b and sends them through the 
bus 3 to the CPU 1. Then, the controller 2 which 
receives a write command and the data from the CPU 1 writes the data in the device 4, sends 
the copy of the command and the data through the communication means 2b and a sub bus 7 
to the disk controller 5 and writes the data in the disk device 6. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A doubleness disk unit characterized by equipping each of said 1st and 2nd disk controller 
with means of communications between disk controllers, and a disk copy means to copy storing data of 
one disk unit through this means of communications at a disk unit of another side, in a doubleness disk 
unit which has the 1st and 2nd disk controller stored in a disk unit by which each controls the same data 
which was connected to a central processing unit and written in from this central processing unit. 
[Claim 2] Said 1st and 2nd disk controller is a doubleness disk unit according to claim 1 characterized 
by providing a coincidence write-in functional means which writes said data in coincidence through said 
disk copy means and said means of communications also at a disk unit of another side when writing data 
in a disk unit which each controls. 

[Claim 3] Said 1st and 2nd disk controller is a doubleness disk unit according to claim 1 characterized 
by having a temporary storage means to save data written in from said central processing unit 
temporarily. 

[Claim 4] A doubleness disk unit according to claim 1 characterized by connecting said 1st and 2nd disk 
controller to two or more central processing units. 

[Claim 5] It is the doubleness disk unit characterized by having a processing field management tool 
which manages a processing field of a disk unit [ in / on a doubleness disk unit which has the 1st and 
2nd disk controller stored in a disk unit by which each controls the same data which was connected to a 
central processing unit and written in from this central processing unit, and / in said central processing 
unit / duplex writing processing and data restoration processing ]. 

[Claim 6] A doubleness disk unit according to claim 5 characterized by using a disk management table 
which manages said whole disk unit per logical block, and holds a processing field of a disk unit in 
duplex writing processing and data restoration processing for said every logical-block unit as said 
processing field management tool. 

[Claim 7] A doubleness disk unit according to claim 5 characterized by using a register which holds a 
disk unit location which is performing current restoration processing as said processing field 
management tool at the time of data restoration processing. 

[Claim 8] In a doubleness disk unit which has the 1st and 2nd disk controller stored in a disk unit by 
which each controls the same data which was connected to a central processing unit and written in from 
this central processing unit When a truck location of an arm head of a disk unit which each of said 1st 
and 2nd disk controller controls is equal at the time of data write-in termination, A doubleness disk unit 
characterized by forming a head repositioning means to change a head location of one disk unit to a head 
location of a disk unit of another side in said central processing unit. 

[Claim 9] Said head repositioning means is a doubleness disk unit according to claim 8 characterized by 
changing into a different truck location from an arm head of a disk unit of another side an arm head of a 
disk unit which finished writing of data previously. 

[Claim 10] Said head repositioning means is a doubleness disk unit according to claim 8 characterized 
by changing an arm head of a disk unit which finished writing of data into a truck location defined 
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beforehand. 

[Claim 11] The 1st and 2nd disk controller operates normally, and it judges whether write-in processing 
of data written in a disk unit which each controls from a central processing unit was performed. Read a 
truck location where each arm head of said disk unit corresponds if write-in processing of the data is 
performed from a truck information register, and it is compared. It is the head repositioning method 
characterized by computing a truck location which should change an arm head of one disk unit when a 
truck location where an arm head of each of that disk unit corresponds is equal, and moving said arm 
head to this computed truck location. 

[Claim 12] The 1st and 2nd disk controller operates normally, and it judges whether write-in processing 
of data written in a disk unit which each controls from a central processing unit was performed. A truck 
location where an arm head of a disk unit which write-in processing of the data ended previously 
corresponds is read from a truck information register. A head repositioning method characterized by 
computing a truck location which should change an arm head based on this truck location, and moving 
said arm head to this computed truck location. 

[Claim 13] A head repositioning method characterized by making it move to a truck location which the 
1st and 2nd disk controller operated normally, judged whether write-in processing of data written in a 
disk unit which each controls from a central processing unit was performed, and was able to define each 
arm head of said disk unit beforehand after termination of write-in processing of the data. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the doubleness disk unit which has the 1st and 2nd disk 
controller stored in the disk unit by which each controls the same data which was connected to the 
central processing unit and written in from this central processing unit. 
[0002] 

[Description of the Prior Art] Conventionally, this kind of doubleness disk unit is adopted as the power 
electric supply control unit which carries out supervisory control of the electric power system, even if 
one disk unit breaks down, it continues electric supply continuously using the data which the disk unit of 
another side stores, and it is enabling power electric supply stabilized to the need person. 
[0003] Drawing 23 is a block diagram of the conventional doubleness disk unit called a duplex disk unit, 
and 801 was used as the central processing unit and equipped with the operating system (OS is called 
hereafter) 802 which has the doubleness driver 803. The 1st disk controller by which 804 was connected 
to the central processing unit 801 through the system bus 809, the disk unit to which, as for 806, writing 
of data and read-out are performed by the 1st disk controller 804, the 2nd disk controller by which 805 
was connected to the central processing unit 801 through the system bus 809, and 807 are disk units to 
which writing of data and read-out are performed by the 2nd disk controller 805. 
[0004] The 1st disk controller 804 of the above is the configuration of having the instruction written in 
from means-of-communications 804a with a central processing unit 801, and a central processing unit 
801, and temporary storage means 804b which stores data temporarily and disk unit control means 804c 
which controls the writing of data, and read-out to a disk unit 806. Moreover, the 2nd disk controller 805 
is also the same configuration, and is the configuration of having means-of-communications 805a, 
temporary storage means 805b, and disk unit control means 805c. 

[0005] Next, actuation is explained. Drawing 24 is a flow chart explaining data write-in actuation, and 
the means-of-communications 804a of the 1st disk controller 804 first receives the write-in data which 
consists of the write-in instruction (the instruction which writes data in a disk unit, instruction which 
sends control command to a disk controller), the data size (the length of the control command sent to the 
length and the disk controller of a I / O data with a disk unit is expressed), and the data (control 
command given to the data written in a disk unit, or a disk controller) from a central processing unit 801 
after a start (a step ST 24-1) Means-of-communications 804a sends an instruction to disk unit control 
means 804c, and sends delivery and data to temporary storage means 804b (step ST 24-2). Temporary 
storage means 804b saves data temporarily (step ST 24-3). 

[0006] Disk controller 804c interprets an instruction and controls a disk unit 806. Moreover, based on an 
instruction, disk controller 804c takes out data from temporary storage means 804b, and writes it in a 
disk unit 806 (step ST 24-4). 

[0007] After the above-mentioned processing finishes, a central processing unit 801 sends the same 
instruction as the above to the 2nd disk controller 805. This 2nd disk controller 805 writes data in a disk 
unit 807 by the same actuation as the 1st disk controller 804 of the above (step ST 24-5). 
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[0008] Drawing 25 is a flow chart explaining data read-out actuation, and means-of-communications 
804a of the 1st disk controller 804 receives first the read-out data which consists of a read-out 
instruction from a central processing unit 801, and data size (step ST 25-1). This means-of- 
communications 804a sends an instruction to 1st disk controller 804c (step ST 25-2). 
[0009] This 1st disk controller 804c interprets an instruction, reads data from a disk unit 806, and sends 
this data to temporary storage means 804b (step ST 25-3). And means-of-communications 804a sends 
the data read from temporary storage means 804b to a central processing unit 801 (step ST 25-4). 
[0010] When a disk controller 804 and a disk unit 806 are failures, a central processing unit 801 sends a 
read-out instruction to the 2nd disk controller 805, performs same actuation and sends the data read from 
temporary storage means 805b to a central processing unit 801. 

[001 1] Drawing 26 is a block diagram of the conventional doubleness disk unit called a mirror disk unit, 
gives the same sign to the same portion as said drawing 26 , and omits duplication explanation. It is the 
disk controller by which 808 was connected to the central processing unit 801 through the system bus 
809 in drawing 26 . Means-of-communications 808a with a central processing unit 801 , temporary 
storage means 808b which stores temporarily the instruction written in from the central processing unit 
801 and data, duplex writing control means 808c, and this duplex writing control means 80Sc are 
minded. With a carrier beam instruction It is the configuration of having disk control means 808e which 
controls the writing of data, and read-out to 808d of disk control means and the disk unit 807 which 
control the writing of data, and read-out to a disk unit 806. 

[0012] Next, actuation is explained. Drawing 27 is a flow chart explaining data write-in actuation, and 
means-of-communications 808a of a disk controller 808 receives the read-out instruction and data from 
a central processing unit 801 first (step ST 27-1). This means-of-communications 808a sends an 
instruction to duplex writing control means 808c, and sends delivery and data to temporary storage 
means 808b (step ST 27-2). This temporary storage means 808b saves data temporarily (step ST 27-3). 
[0013] The above-mentioned duplex writing control means 808c interprets an instruction, controls 808d 
of disk unit control means, and sends the data read from temporary storage means 808b to the 808d of 
the above-mentioned disk unit control means (step ST 27-4). 808d of this disk unit control means writes 
the data which controlled the disk unit 806 by the instruction from duplex writing control means 808c, 
and was received from this duplex writing control means with it in this disk unit (step ST 27-5). 
[0014] Next, duplex writing control means 808c interprets an instruction^ controls disk unit control 
means 808e, and sends the data read from temporary storage means 808b based on this instruction to 
disk unit control means 808e (step ST 27-6). This disk unit control means 808e controls a disk unit 807 
by the instruction from duplex writing control means 808c, and writes the data received from this duplex 
writing control means in this disk unit (step ST 27-7). 

[0015] Drawing 28 is a flow chart explaining data read-out actuation, and means-of-communications 
808a receives an instruction from a central processing unit 801 (step ST 28-1). This means-of- 
communications 808a sends an instruction to duplex writing control means 808c (step ST 28-2). This 
duplex writing control means 808c interprets an instruction, and sends an instruction to 808d of disk unit 
control means (step ST 28-3). 

[0016] 808d of disk unit control means reads data from a disk unit 806, and they send this data to duplex 
writing control means 808c (step ST 28-4). means-of-communications after duplex writing control 
means 808c carries out delivery temporary storage of sent data at temporary storage means 808b (step 
ST 28-5) 808a — minding - the reading appearance from temporary storage means 808b — data is sent 
to a central processing unit 801 the bottom (step ST 28-6). 

[0017] In addition, as a conventional doubleness disk unit called the above-mentioned mirror disk unit, 
there are some which were shown, for example in JP,5-165579,A, JP,4-241016,A, and JP,4-256121,A. 
[0018] 

[Problem(s) to be Solved by the Invention] As mentioned above, according to the conventional 
doubleness disk unit shown in drawing 23 , to the 1st and 2nd disk controller, a central processing unit 
must perform write-in actuation of the same data twice, and cannot use a central processing unit for 
other processings during this write-in actuation. That is, there was a trouble that the use effectiveness of 
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a central processing unit was low. 

[0019] On the other hand, since the central processing unit did not need to perform write-in actuation of 
the same data twice according to the conventional doubleness disk unit shown in drawing 26 , compared 
with above conventional equipment, the use effectiveness of a central processing unit was good, but 
when a disk controller broke down, there was a trouble of use of the whole doubleness disk unit 
becoming impossible. 

[0020] moreover, the above - also in which conventional equipment, after exchanging the broken disk 
unit, data restoration processing in which data is stored in this new disk unit, and data duplex writing 
processing in which the same data as the disk unit which each controls by the 1st and 2nd disk unit 
control means is stored are performed independently, without being mutually conscious. For this reason, 
when normal data was written also in a new disk unit by interruption at the time of data restoration 
processing, data restoration processing was performed also about the field which that normal data is 
written in and does not have the necessity for restoration, and there was a trouble that the effectiveness 
of data restoration processing was low. 

[0021] furthermore, in the conventional doubleness disk unit, in order for data to carry out reading 
appearance and to attain improvement in the speed of processing, to the truck location of the data to 
read, it judged whether the arm head of which disk unit would be near, and reading appearance of the 
data was carried out from the disk unit which has an arm head in a nearer location. By this processing, 
compaction of the seek time to which an arm head is moved could be aimed at in the truck location of 
the data to read, and the read-out speed of data was able to be gathered to it. 

[0022] However, in the doubleness disk unit which consists of two disk units in which the same data 
was stored, the truck location of a final arm head when write-in processing of data is completed, for 
example is the same. Therefore, when read-out processing of the above-mentioned data was accelerated, 
since the truck location of two disk units was the same, it read, whichever it read from the disk unit, and 
there was a trouble that speed did not change. 

[0023] This invention cancels the above troubles, invention of claim 1 raises the use effectiveness of a 

central processing unit, and it aims at aiming at improvement in reliability. 

[0024] Invention of claim 2 aims at aiming at improvement in effectiveness of data duplex writing 

processing. 

[0025] Invention of claim 3 aims at raising the use effectiveness of a central processing unit more. 
[0026] Two or more central processing units share one disk unit, and invention of claim 4 aims at 
making centralized control of data possible. 

[0027] Invention of claims 5 and 7 aims at aiming at improvement in effectiveness of data restoration 
processing which stores data in the new disk unit after exchange. 

[0028] Invention of claims 8 and 10 aims at aiming at improvement in the data read-out speed from a 
disk unit. 

[0029] Invention of claims 10 and 13 aims at making it easily and reliable to move the arm head of a 

disk unit to a mutually different truck location after data writing. 

[0030] 

[Means for Solving the Problem] A doubleness disk unit concerning invention according to claim 1 
forms means of communications between disk controllers, and a disk copy means to copy storing data of 
one disk unit through this means of communications at a disk unit of another side in each of the 1st and 
2nd disk controller. 

[0031] A doubleness disk unit concerning invention according to claim 2 is equipped with a coincidence 
write-in functional means which writes said data also in a disk unit of another side when a disk 
controller writes data in a disk unit which self manages. 

[0032] A doubleness disk unit concerning invention according to claim 3 equips each of the 1st and 2nd 
disk controller with a temporary storage means to save data written in from a central processing unit 
temporarily. 

[0033] A doubleness disk unit concerning invention according to claim 4 connects the 1st and 2nd disk 
controller to two or more central processing units. 
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[0034] A doubleness disk unit concerning invention according to claim 5 equips a central processing 
unit with a processing field management tool which manages a processing field of a disk unit in duplex 
writing processing and data restoration processing. 

[0035] As a processing field management tool, a doubleness disk unit concerning invention according to 
claim 6 manages the whole disk unit per logical block, and prepares a disk management table which 
holds a processing field of a disk unit in duplex writing processing and data restoration processing for 
every logical-block unit in a central processing unit. 

[0036] A doubleness disk unit concerning invention according to claim 7 prepares a register holding a 
disk unit location which is performing current restoration processing in a central processing unit as a 
processing field management tool at the time of data restoration processing. 

[0037] A doubleness disk unit concerning invention according to claim 8 forms a head repositioning 
means to change a head location of one disk unit to a head location of a disk unit of another side in a 
central processing unit, when a truck location of an arm head of a disk unit which each of the 1st and 
2nd disk controller controls is equal. 

[0038] A doubleness disk unit concerning invention according to claim 9 forms a head repositioning 
means to change into a head location of a disk unit of another side, and a different location a head 
location of a disk unit which finished writing of data previously in a central processing unit. 
[0039] A doubleness disk unit concerning invention according to claim 10 forms a head repositioning 
means to change an arm head of a disk unit which finished writing of data into a head location of a disk 
unit of another side, and a different location defined beforehand in a central processing unit. 
[0040] The head repositioning method concerning invention according to claim 1 1 reads the truck 
location where an arm head of a disk unit to which write-in processing of data was performed 
corresponds from a truck information register, and compares it, when a truck location where an arm 
head of each of that disk unit corresponds is equal, the truck location which should change an arm head 
of one disk unit computes, and said arm head moves to this computed truck location. 
[0041] A head repositioning method concerning invention according to claim 12 reads a truck location 
where an arm head of a disk unit which write-in processing of data ended previously corresponds from a 
truck information register, computes a truck location which should change an arm head based on this 
truck location, and moves said arm head to this computed truck location. 

[0042] A head repositioning method concerning invention according to claim 13 is moved to a truck 
location which was able to define each arm head of a disk unit beforehand after termination of write-in 
processing of data. 
[0043] 

[Function] When performing data transfer actuation between this disk controller through the means of 
communications between disk controllers by copying the storing data of one disk unit to the disk unit of 
another side, the disk copy means in invention according to claim 1 can remove occupancy of a central 
processing unit and a system bus, and the use effectiveness of a central processing unit and its reliability 
improve. 

[0044] The disk controller in invention according to claim 2 can quicken data duplex writing processing 
by writing data in coincidence through a disk copy means and means of communications also at the disk 
unit of another side with a write-in functional means, when writing data in the disk unit which self 
controls. 

[0045] By the temporary storage means in invention according to claim 3 saving the data written in from 
the central-process means temporarily, by carrying out by reading from a temporary storage means, the 
data writing to a disk unit can shorten the data transmission time amount from a central processing unit 
to a disk controller, and can raise the use effectiveness of a central processing unit more. 
[0046] By having connected the 1st and 2nd disk controller in invention according to claim 4 to two or 
more central processing units, each central processing unit shares a disk unit, and makes centralized 
control of data possible. 

[0047] The improvement in effectiveness of data restoration processing can be planned by the 
processing field management tool in invention according to claim 5 recording the processing field which 
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performed data duplex writing processing or data restoration processing, performing data restoration 
processing with reference to these contents of record, if it is not data duplex writing settled, and 
performing duplex writing, if it is restoration processing ending. 

[0048] If the disk management table in invention according to claim 6 is not data duplex writing settled, 
it will perform data restoration processing, if it is restoration processing ending, can perform duplex 
writing and can aim at the improvement in effectiveness of data restoration processing with reference to 
the contents of record of this disk management table by holding the processing field of the disk unit in 
duplex writing processing and data restoration processing for every logical-block unit which made the 
unit two or more sectors for every truck of a cylinder. 

[0049] When the register in invention according to claim 7 holds the disk unit location which is 
performing the present restoration processing, if it is data restoration processing ending, duplex writing 
will be performed with reference to the contents of storage of this register, and if it is not duplex writing 
settled, only a normal disk unit can write in data and can aim at improvement in effectiveness of data 
restoration processing. 

[0050] By changing the head location of one disk unit to the head location of the disk unit of another 
side, the seek time which moves an arm head to a data read-out location is shortened, and the head 
repositioning means in invention according to claim 8 can attain improvement in the speed of the read- 
out speed of data, when the truck location of an arm head is equal. 

[0051] The head repositioning means in invention according to claim 9 can perform head repositioning 
processing efficiently by changing into the head location of the disk unit of another side, and a different 
location the head location of the disk unit which finished the writing of data previously. 
[0052] By changing the arm head of the disk unit which finished the writing of data into the location 
defined beforehand, it becomes unnecessary for the head repositioning means in invention according to 
claim 10 to judge the modification location of an arm head, and it can perform the head repositioning 
processing easily. 

[0053] The head repositioning method in invention according to claim 1 1 It judges that the writing of 
the data to the disk unit which each of the 1st and 2nd disk controller controls was performed. By 
computing the truck location which should move the arm head of one disk unit, and moving this arm 
head, when the truck location where the arm head of each of that disk unit corresponds is equal It can 
perform easily and certainly moving the arm head of each disk unit to a mutually different truck 
location. 

[0054] The head repositioning method in invention according to claim 12 It judges that the writing of 
the data to the disk unit which each of the 1st and 2nd disk controller controls was performed. By 
computing the truck location which should move the arm head of the disk unit which ended write-in 
processing of data previously, and moving this arm head to this truck location, it can perform quickly 
and certainly moving the arm head of each disk unit to a mutually different truck location. 
[0055] The head repositioning method in invention according to claim 13 can perform very easily 
moving the arm head of each disk unit to a mutually different truck location by judging that the writing 
of the data to the disk unit which each of the 1st and 2nd disk controller controls was performed, and 
making it move to the truck location which was able to define beforehand each arm head of the above- 
mentioned disk unit after write-in termination of the data. 
[0056] 
[Example] 

Example 1. drawing 1 is the block diagram showing one example of invention according to claim 1. In 
drawin g 1 , the 1st disk controller which 1 minded the central processing unit, and 2 minded the system 
bus 3, and was connected to the central processing unit 1, the disk unit to which, as for 4, writing . of data 
and read-out are performed by the 1st disk controller 2, the 2nd disk controller by which 5 was 
connected to the central processing unit 1 through the system bus 3, and 6 are disk units to which 
writing of data and read-out are performed by the 2nd disk controller 5. 
[0057] The 1st disk controller 2 of the above is the configuration of having 2d of means of 
communications between disk unit control means 2c which controls the writing of data, and read-out to 
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means-of-communications 2a with a central processing unit 1, temporary storage means 2b which stores 
temporarily the instruction written in from the central processing unit 1, and data, and a disk unit 4, and 
a disk controller, and disk copy means 2e which copies the storing data of one disk unit to the disk unit 
of another side through 2d of this means of communications. 

[0058] Moreover, the 2nd disk controller 5 is also the same configuration, and it has 5d of means of 
communications between means-of-communications 5a, temporary storage means 5b, disk unit control 
means 5c, and a disk controller, and disk copy means 5e. And the 1st and 2nd disk controller 2 and the 
means of communications 2d and 5d in five are connected by the sub-bus 7. 

[0059] Next, actuation of the above-mentioned example 1 is explained, now and a disk unit 4 - present - 
- when making business and a disk unit 6 into a reserve, data carries out writing or reading appearance 
of the central processing unit 1 to a disk controller 2 through a system bus 3, and it sends a demand. 
[0060] From a central processing unit 1, by actuation the carrier beam disk controller 2 indicates the 
read-out demand of data to be to the flow chart of drawing 2 , data is read to a disk unit 4 and the read 
data is sent to a central processing unit 1 through a system bus 3. 

[0061] Hereafter, read-out actuation of data is concretely explained about the flow chart of drawing 2 . 
First, means-of-communications 2a will send this instruction to disk unit control means 2c, if the read- 
out demand (instruction) of data is received from a central processing unit 1 (step ST 2-1). 
[0062] Disk unit control means 2c interprets an instruction, reads data from a disk unit 4, and sends this 
data to temporary storage means 2b (step ST 2-2). Means-of-communications 2a reads data from 
temporary storage means 2b, and sends this data to a central processing unit 1 through a system bus 3 
(step ST 2-3). 

[0063] Next, the above-mentioned instruction and a copy of data are sent to a disk controller 5 through 
2d of means of communications, and a sub-bus 7 at the same time it writes in data from a central 
processing unit 1 to a disk unit 4 by actuation which shows the flow chart with which the carrier beam 
disk controller 2 shows the write request (instruction) of data, and data to drawing 3 . A disk controller 5 
writes in data to a disk unit 6. 

[0064] Hereafter, write-in actuation of data is concretely explained about the flow chart of drawing 3 . 
First, if the write request (instruction) of data is received from a central processing unit 1 (step ST 3-1), 
this instruction is sent to disk unit control means 2c, and means-of-communications 2a sends delivery 
and data to temporary storage means 2b, and saves them temporarily (the steps [ ST / ST and / 3-3 ] 3- 
2). 

[0065] Disk unit control means 2c interprets this instruction, and controls a disk unit 4 while an 
instruction is sent to a receipt and it sends the same instruction to disk copy means 2e (a step ST 3-4 - 
ST 3-6). Moreover, disk unit control means 2c writes data for data in ejection and a disk unit 4 from 
temporary storage means 2b (the steps [ ST / ST and / 3-8 ] 3-7). This actuation is performed to all 
required data, and write-in actuation is ended. 

[0066] The above-mentioned disk unit control means 2c sends the data taken out from an instruction and 
temporary storage means 2b also to disk copy means 2e (the steps [ ST / ST and / 3-10 ] 3-9). This disk 
copy means 2e sends an instruction and data to 2d of means of communications (step ST 3-11). 2d of 
this means of communications sends an instruction and data to 5d of means of communications through 
a sub-bus 7 (step ST 3-12). 5d of this means of communications sends an instruction and data to disk 
copy means 5e (step ST 3-13). 

[0067] Disk copy means 5e sends an instruction to disk unit control means 5c, and sends delivery and 
data to temporary storage means 5b (step ST 3-14). This temporary storage means 5b saves data 
temporarily (step ST 3-15). This actuation is performed to all required data, and a send action is ended. 
[0068] After an appropriate time, the above-mentioned disk unit control means 5c interprets an 
instruction, controls a disk unit 6, takes out data from temporary storage means 5b based on an 
instruction, and writes it in a disk unit 6 (step ST 3-16). Thus, if temporary storage means 2b and 5b are 
used, a central processing unit 1, a disk controller 2, and the data transmission time amount between five 
can be shortened, and the use effectiveness of a central processing unit 1 can be raised more. 
[0069] Although example 2. drawing 4 is a flow chart explaining the data write-in actuation by one 
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example of invention according to claim 2, and an instruction and data are transmitted to the disk 
controller 5 after writing in all required data to a disk unit 4 in the case of the example 1 shown in said 
drawing 3 In the case of this example, it is what possesses a coincidence write-in functional means in the 
1st and 2nd disk controller 2 and 5. The 1st disk controller 4, writing in data to a disk unit 4 An 
instruction and data are transmitted to a disk controller 5 through disk copy means 2e and 2d of means 
of communications, and the data to a disk unit 6 is written in coincidence (a step ST 4-1 - ST 4-15). 
Therefore, data duplex write-in time amount over disk units 4 and 6 can be shortened. 
[0070] On the other hand, when abnormalities are discovered by the above-mentioned disk controller 5 
or the disk unit 6, a disk controller 2 separates a sub-bus 7, and it is made not to send a write request and 
data to a disk controller 5 by sub-bus 7 course, and it fixes or exchanges a disk controller 5 or a disk unit 
J 6. 

[0071] For example, when abnormalities are discovered by a disk controller 2 or the disk controller 4, a 
central processing unit 1 is changed so that all actuation may be performed to a disk controller 5, and a 
disk controller 5 separates a sub-bus 7 to coincidence, and it is made not to send a write request and data 
to it at a disk controller 2. the disk unit 6 which was a reserve until now at this time present - it 
becomes business, and the disk controller 2 or disk unit 4 of data which carries out writing and reading 
appearance and gives a demand to a disk controller 5 and by which abnormalities were discovered is 
fixed or exchanged for a central processing unit 1 . 

[0072] if the exchanged new disk controller 2 or new disk unit 4 is connected again - present - the disk 
controller 5 which is business, or 6 — a sub-bus 7 — connecting — idle time — using — present — business 
~ the actuation shown in the flow chart shown in drawing 5 performs data restoration actuation so that 
both may become the same contents from a disk unit 6 to the disk unit 4 used as a reserve using disk 
copy means 2e or 5e. 

[0073] Hereafter, the restoration actuation at the time of exchanging a disk unit 6 is concretely explained 
about the flow chart of drawing 5 . First, means-of-communications 2a sends an instruction for the disk 
copy instruction from a central processing unit 1 to disk copy means 2e through receipt and disk unit 
control means 2c (step ST 5-1). Subsequently, disk copy means 2e orders data read-out of a disk unit 4 
to disk unit control means 2c (step ST 5-2). 

[0074] Disk unit control means 2c reads data from a disk unit 4, and saves this data at temporary storage 
means 2b (step ST 5-3). Disk copy means 2e sends a write-in instruction in the path 2d of means of 
communications, a sub-bus 7, and means-of-communications 5a while it reads data from temporary 
storage means 2b and sends it to 2d of means of communications (step ST 5-4). 
[0075] 2d of means of communications sends data to 5d of means of communications (step ST 5-5). 5d 
of means of communications sends data to disk copy means 5e (step ST 5-6). Disk copy means 5e saves 
data at temporary storage means 5b, and sends a write-in instruction to disk unit control means 5c (step 
ST 5-7). " • 

[0076] Disk unit control means 5c reads data from temporary storage means 5b (step ST 5-8), and writes 
this data in a disk unit 6 (step ST 5-9). Disk copy means 2e judges whether all the contents of the disk 
unit 4 were copied, if it is NO, it will return to the above-mentioned step ST 4-2, and the above- 
mentioned actuation will be repeated, and if it is YES, it will end actuation (step ST 5-10). 
[0077] Example 3. drawing 6 is the block diagram showing one example of invention according to claim 
4, and is the configuration of having connected the doubleness disk unit 8 to the central processing units 
la and lb of plurality (the example of illustration is two sets) through the system bus 3. In addition, with 
the example 1 shown in said drawing 1 , since the doubleness disk unit 8 is completely the same 
configuration, it gives the same sign to the same portion, and it omits duplication explanation. 
[0078] Drawing 7 is a flow chart explaining actuation of this example, and central processing unit la 
gives the data read-out demand from a disk unit 4 to the doubleness disk unit 8 now (step ST 7-1). The 
doubleness disk unit 8 starts the data read-out processing from a disk unit 4 (step ST 7-2). If central 
processing unit lb performs the data write request to a disk unit 6 to the doubleness disk unit 8 during 
this processing, the doubleness disk unit 8 will notify that it is under processing to central processing 
unit lb, and will refuse a demand (step ST 7-3). 



http://www4.ipdl.jpo.go.jp/cgi-biii/tran_web__cgi_ejje 



3/9/2004 



Page 8 of 12 



[0079] After data read-out processing ending from the disk unit 4 of the doubleness disk unit 8 (step ST 
7-4), the data write request to a disk unit 6 is performed to the doubleness disk unit 8 from central 
processing unit lb (step ST 7-5). The doubleness disk unit 8 starts the data write-in processing to a disk 
unit 6 (step ST 7-6). If the data read-out demand from [ from central processing unit la ] a disk unit 6 is 
given during this processing, the doubleness disk unit 8 will notify that it is under processing to central 
processing unit la, and will refuse a demand (step ST 7-7). 

[0080] central processing unit after data write-in processing ending to disk unit 6 by doubleness disk 
unit 8 (step ST 7-8) la — the doubleness disk unit 8 - the data reading appearance from a disk unit 6 — 
carrying out — a demand — carrying out (step ST 7-9) — data reading appearance of the doubleness disk 
unit 8 is carried out from a disk unit 6, and it starts processing (step ST 7-10), it carries out data reading 
appearance from a disk unit 6, and it ends processing (step ST 7-11). 

[0081] after an appropriate time and central processing unit lb - the doubleness disk unit 8 - the data 
reading appearance from a disk unit 4 - carrying out - a demand - carrying out (step ST 7-12) - data 
reading appearance of the doubleness disk unit 8 is carried out from a disk unit 4, and it starts processing 
(step ST 7-13), it carries out data reading appearance from a disk unit 4 at a step ST 7-14, and it ends 
processing. 

[0082] The data stored in disk units 4 and 6 in this example is available (read-out/writing is possible) in 
any central processing units la and lb. Therefore, since two or more central processing units can share 
the data of one disk unit, the centralized control of data is possible. Moreover, the futility that a central 
processing unit has data, respectively can also be excluded, in addition, since it is the same as the 
writing of data to disk units 4 and 6, and the actuation which explained processing in the example 1 of 
said drawing 1 by carrying out reading appearance, duplication explanation is omitted. 
[0083] Example 4. drawing 8 is the block diagram showing the example of invention according to claim 
5, gives the same sign to the same portion as said drawing 1 , and omits duplication explanation. In 
drawing 8 , 1 1 is made into the doubleness driver which makes a part of OS with which the central 
processing unit 1 was equipped, and the software which performs the duplex writing processing 12 and 
data restoration processing 13 is formed in this doubleness driver 1 1 . 14 is a disk management table as a 
processing field management tool formed in the central processing unit 1, when the above-mentioned 
duplex writing processing 12 or data restoration processing 13 is performed, manages the whole disk 
units 4 or 6 per logical block, and memorizes the processing field for every logical block of this. 
[0084] Drawing 9 shows the storage condition of the disk management table 14 applied to invention 
according to claim 6, and summarizes two or more sectors for every truck, for example, is taken as a 
logical-block unit. Drawing 10 is image drawing of the data restoration processing 13, and can perform 
either processing of a pattern 1 and a pattern 2 by the operation of the disk management table 14. 
[0085] Hereafter, actuation of this example is explained. First, actuation of a pattern 1 is explained about 
the flow chart of drawing 11 and drawing 12 . Drawing 1 1 is the case where the disk unit 6 broke and it 
exchanges for a new disk unit, and it judges whether it is finishing [ the logical block which should carry 
out restoration processing with reference to the contents of the disk management table 14 first after this / 
a copy ] after initiation of operation already (the steps [ ST / ST and / 1 1-2 ] 1 1-1), and if it is YES, the 
data which carries out copy processing will be registered as a following number sector (step ST 1 1-3). 
[0086] Moreover, if the above-mentioned decision is NO, the data of a number sector will be read from 
a disk unit 4, and it will write in memory (possible also in a cache) 15 through CPU 1-1 of a central 
processing unit 1 (step ST 11-4). Subsequently, the data written in memory 15 is read through CPU 1-1, 
and the disk management table 14 of the data written in and written in the disk unit 6 through the disk 
controller 5 is updated (the steps [ ST / ST and / 1 1-6 ] 11-5). Subsequently, it judges whether it is data 
restoration termination, if it is NO, it will return to a step ST 1 1-1, and if it is a repeat and YES about the 
above-mentioned actuation, data restoration actuation will be ended (step ST 11-7). 
[0087] Drawing 12 shows processing when interruption takes place from OS when having copied the 
data of a disk unit 4 to the disk unit 6 with the pattern 1, and the writing to a disk unit 4 takes place from 
OS. The doubleness driver 1 1 is first told about a disk unit 4 having a write-in instruction from OS after 
initiation of operation, and the doubleness driver 1 1 is told about the head address on the memory 15 of 
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write-in data, and a data length (step ST 12-1). 

[0088] The doubleness driver 1 1 reads data from memory 15 by duplex writing processing, and writes 
this data in a disk unit 4 (step ST 12-2). It judges whether about the written-in data, duplex writing 
processing wrote in all data after an appropriate time by updating the disk management table 14, if it is 
NO, it will return to a step ST 12-2, and the above-mentioned actuation will be repeated, and actuation 
will be ended if it is YES (the steps [ ST / ST and / 12-4 ] 12-3). 

[0089] Drawing 13 is a flow chart explaining actuation of said pattern 2, and is the case where the disk 
unit 6 broke and it exchanges for a new disk unit. The data of the following number sector is read from a 
disk unit 4 after initiation of operation, and it writes in memory 15 (step ST 13-1). The data written in 
this memory 15 is read from this memory, and it writes in a disk unit 6 (step ST 13-2). After updating 
the contents of the disk management table 14 corresponding to this write-in processing, it judges 
whether it is data restoration processing termination (the steps [ ST / ST and / 13-4 ] 13-3), if it is NO, it 
will return to a step ST 13-1, and the above-mentioned actuation will be repeated, and actuation will be 
ended if it is YES. 

[0090] Drawing 14 shows processing when interruption takes place from OS when having copied the 
data of a disk unit 4 to the disk unit 6 with the pattern 2, and the writing to a disk unit 4 takes place from 
OS. The doubleness driver 1 1 is told about a disk unit 4 having a write-in instruction from OS after 
initiation of operation, and the doubleness driver 1 1 is told about the head address on the memory 15 of 
write-in data, and a data length (step ST 14-1). 

[0091] Subsequently, with reference to the contents of the disk management table 14, it judges whether 
it is finishing [ the data to be read from now on / a copy ] already, and the data which will write in if it is 
NO is registered as a following number sector (a step ST 14-2 - ST 14-4). Moreover, if the above- 
mentioned decision is YES, by duplex writing processing, the doubleness driver 1 1 will read data from 
memory 15, and will write this data in a disk unit 4 (step ST 14-5). 

[0092] It judges whether all data writing ended the duplex writing processing 12 after an appropriate 
time by updating the contents of the disk management table 14 corresponding to write-in processing, if it 
is NO, it will return to a step ST 14-2, and the above-mentioned actuation will be repeated, and actuation 
will be ended if it is YES (the steps [ ST / ST and 1 14-7 ] 14-6). 

[0093] Example 5. drawing 15 is the block diagram showing the example of invention according to 
claim 7, and it is what used the register 16 instead of the disk management table 14 of the example 4 
shown in said drawing 8 , and since other configurations are the same as that of an example 4, they give 
the same sign to the same portion, and omit duplication explanation. 

[0094] Drawing 16 is drawing showing the storage condition of a register 16, for example, has 
memorized the cylinder number, the track number and sector number, or logical-block number which 
shows whether the copy ended the flag which shows whether it is copying to Field A by the disk unit 
throat top to field B-D, respectively. 

[0095] In this example, processing actuation of the pattern 1 shown in said drawing 10 cannot be 
performed. Then, processing actuation of a pattern 2 is explained about drawing 17 and the flow chart 
shown in 1 8. Drawing 17 is the case where the disk unit 6 broke and it exchanges for a new disk unit. 
The data of the following number sector is read from a disk unit 4 after initiation of operation, and it 
writes in memory 15 through CPU 1-1 of a central processing unit 1 (step ST 17-1). The data written in 
this memory 15 is read from this memory, and it writes in a disk unit 6 (step ST 17-2). After updating 
the contents of the register 16 corresponding to write-in processing, it judges whether it is data 
restoration processing termination (the steps [ ST / ST and / 17-4 ] 17-3), if it is NO, it will return to a 
step ST 17-1, and the above-mentioned actuation will be repeated, and actuation will be ended if it is 
YES. 

[0096] Drawing 18 shows processing when interruption takes place from OS when having copied the 
data of a disk unit 4 to the disk unit 6 with the pattern 2, and the writing to a disk unit 4 takes place from 
OS. The doubleness driver 1 1 is told about a disk unit 4 having a write-in instruction from OS after 
initiation of operation, and the doubleness driver 1 1 is told about the head address on the memory 15 of 
write-in data, and a data length (step ST 18-1). 
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[0097] Subsequently, the contents of the register 16 are seen, it judges whether it is finishing [ the data 
to be read from now on / a copy ] already, and the data which will write in if it is NO is registered as a 
following number sector (a step ST 18-2 - ST 18-4). Moreover, if the above-mentioned decision is YES, 
by duplex writing processing, the doubleness driver 1 1 will read data from memory 15, and will write 
this data in a disk unit 4 (step ST 18-5). If this duplex writing processing has the sector number larger 
than the value held at the register 16 accessed with reference to the contents of the register 16, duplex 
writing will be performed, and if small, only a normal disk unit will write in. In addition, the tail end of 
a disk unit of a sector number is maximum. 

[0098] It judges whether all data writing was completed after an appropriate time, if it is NO, it will 
return to a step ST 14-2, and the above-mentioned actuation will be repeated, and actuation will be 
ended if it is YES (step ST 18-6). 

[0099] Example 6. drawing 19 is the block diagram showing the example of invention claim 8 and given 
in ten, gives the same sign to the same portion as the example 3 shown in said drawing 8 , and omits 
duplication explanation. In drawing 19 , 17 is equipped with the procedure which makes the head 
location of one disk unit change, when the truck location where it is the head repositioning means 
formed in a part of doubleness driver 1 1, and the arm head of disk units 4 and 6 corresponds is the same. 
18 is the truck information register prepared in a part of doubleness driver 11, and has memorized the 
truck location where the arm head of disk units 4 and 6 corresponds. 

[0100] Drawing 20 is drawing having shown the truck location where the arm heads 4a and 6a of disk 
units 4 and 6 correspond, and as the number N of trucks of one cylinder of the example of illustration is 
4 and disk units 4 and 6 are shown in this drawing (a) and (b), arm heads 4a and 6a are located in truck 0 
location by both equipments. Therefore, in this condition, when a read-out instruction (lead command) is 
outputted from a central processing unit 1, although data is read from which disk unit, access speed is 
the same. Therefore, it is necessary to change the head location of one of disk units. 
[0101] Example 7. drawing 21 is a flow chart explaining the head repositioning actuation by invention 
according to claim 1 1, this actuation performs data write-in processing to disk units 4 and 6, and when 
both the truck locations where the arm head of both the disk units 4 and 6 corresponds are the same, the 
head location of one disk unit is changed. 

[0102] First, that disk units 4 and 6 are carrying out normal actuation of both the head repositioning 
means 17 judges [ or or ] whether by making a judgment (step ST 21-1), and ending actuation, if it is 
NO, when it was YES, performed write-in processing of data to disk units 4 and 6 (step ST 21-2). 
[0103] If the above-mentioned decision result is NO, actuation will be ended, if it is YES, the truck 
locations i and j where the arm head of disk units 4 and 6 (HDD1, HDD2) corresponds will be read from 
the truck information register 18 (step ST 21-3), and it judges whether both the truck locations i and j 
are equal (step ST 21-4). 

[0104] If a decision result is NO, actuation will be ended, and if it is YES, when it is to the truck 0 of a 
disk unit - N, the head repositioning means 17 will take out j=K- (N+l) and the command which 
computes the value of j made into j=K at the time of K<=N to a central processing unit 1 to K=i+ 
(N+l) / 2 at the time of K>N, and will calculate the movement magnitude of head 6a of a disk unit 6. In 
the example of illustration, since the truck location of head 4a of a disk unit 4 is a truck 0, it is set to i= 
0. Moreover, since the number N of trucks is 4, it is set to N= 4. Then, since what is necessary will be 
just to change into the location where it is set to K= 2 (K is taken as the below decimal point cut-off), 
and a truck 2 corresponds in j= 2, i.e., head 6a of a disk unit 6, since it is K<=N when values, such as 
this, are applied to the above-mentioned formula, the value of this j is written in a register 18 (step ST 
21-5). 

[0105] After an appropriate time, to a disk unit 6, the head repositioning means 17 outputs a seeking 
command, and as shown in drawing 20 (c), it moves head 6a of a disk unit 6 to the truck location j (step 
ST 21-6). 

[0106] Thus, when read-out processing of data takes place to a truck 2, a truck 3, or a truck 4 next by the 
ability shifting the head location of a disk unit 6, by reading data from a disk unit 6, it reads from the 
time of not moving head 6a, and speed becomes quick. Moreover, even when read-out processing of 
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data takes place to a track 0 or a track 1 , a speed equivalent to the time of not moving an arm head can 
. be maintained by reading data from a disk unit 4. 

[0107] Although a head location has changed after data write-in processing finishes with an example 6, 
the point which is sequence processing in_which the doubleness driver 1 1 sends a write-in instruction to 
a disk unit 4, and sends a write-in instruction to a disk unit 6 after termination of delivery and its 
instruction actuation uses, and this example makes the head 4 a of the disk unit 4 which finished in 
write-in processing of data previously change into a location which is different with head 6a of a disk 
unit 6. 

. [0108] It judges whether example 8. drawing 22 (a) is a flow chart which shows the example of 
invention according to claim 12, and is carrying out normal actuation of both the disk controllers 2 and 5 
first (step ST21-la), if it is NO, actuation will be ended, and if it is YES, the track location (i) of the arm 
head of a disk unit 4 will be read from the truck information register 18 (step ST21-2a). 
[0109] When it is to the track 0 of a disk unit - N, the head repositioning means 17 takes out j=K- (N+l) 
and the command which computes the value of j made into j=K at the time of K<=N to a central 
processing unit 1 to K=i+ (N+l) / 2 at the time of K>N, and calculates the movement magnitude of head 
6a of a disk unit 6. In the example of illustration, since the track location of head 4a of a disk unit 4 is a 
truck 0, it is set to i= 0. Moreover, since the number N of tracks is 4, it is set to N= 4. Then, since what 
is necessary will be just to change into the location where it is set to K= 2 (K is taken as the below 
decimal point cut-off), and the track location 2 corresponds in j= 2, i.e., head 6a of a disk unit 6, since it 
is K<=N when values, such as this, are applied to the above-mentioned formula, the value of this j is 
written in a register 1 8 (step ST2 1 -3a). 

[01 10] After an appropriate time, to a disk unit 6, the head repositioning means 17 outputs a seeking 
command, and as shown in drawing 20 (c), it moves head 6a of a disk unit 6 to the track location j (step 
ST21-4a). • 

[01 1 1] Although the example 9. above-mentioned examples 6 and 7 are all calculating the amount of 
modification of a head location by the operation, invention according to claim 13 decides beforehand the 
location of the arm heads 4a and 6a of disk units 4 and 6 to be a mutually different location, and if the 
writing of data finishes, it will move arm heads 4a and 6a to the fixed location. 
[01 12] Drawing 22 (b) is a flow chart explaining actuation of this example, and first, the doubleness 
driver 1 1 judges whether data write-in processing was performed (step ST22-lb), if it is NO, it will end 
actuation, and if it is YES, it will give the instruction which moves to location xxx which determined 
head 4a beforehand to the disk unit 4. The carrier beam disk unit 4 moves an arm head for this 
instruction to location xxx (step ST22-2b). 

[01 13] subsequently, the location which determined head 6a beforehand to the disk unit 6 — the 
instruction which moves to — is given, this instruction -- the carrier beam disk unit 6 — an arm head — a 
location — it moves to — (step ST22-3b). 
[0114] 

[Effect of the Invention] As mentioned above, according to invention according to claim 1, with a disk 
copy means, since it constituted through the means of communications between disk controllers so that 
the storing data of one disk unit might be copied to the disk unit of another side, when performing data 
transfer actuation between this disk unit, occupancy of a central processing unit and a system bus can be 
removed, and the use effectiveness of a central processing unit and reliability can be improved. 
[01 15] Since according to invention according to claim 2 the disk controller was constituted so that data 
might be written in coincidence with a coincidence write-in functional means also at the disk unit of 
another side when writing data in a self disk unit, data duplex writing processing can be quickened. 
[0116] Since according to invention according to claim 3 it constituted so that the data written in from 
the central-process means might be saved for a temporary storage means and it might carry out by 
reading the data writing to a disk unit from a storage means at the time of up Norikazu, the data 
transmission time amount from a central processing unit to a disk controller can be shortened, and the 
use effectiveness of a central processing unit can be raised more. 

[01 17] According to invention according to claim 4, since it connected with two or more central 
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processing units and the 1st and 2nd disk controller was constituted, each central processing unit shares 
one disk unit, and the centralized control of data is possible for it. 

[01 18] Since it constituted so that the processing field which performed data duplex writing processing 
or data restoration processing according to invention according to claim 5 is recorded on a processing 
field management tool, it would perform data restoration processing with reference to these contents of 
record if it is not data duplex writing settled, and duplex writing might be performed, if it was 
restoration processing ending, the improvement in effectiveness of data restoration processing can be 
planned. 

[01 19] According to invention according to claim 6, on a disk management table, since the processing 
field of the disk unit in duplex writing processing and data restoration processing was constituted so that 
it might hold for said every logical-block unit and it is not necessary to perform unnecessary data 
restoration processing or duplex writing processing by referring to the contents of this disk management 
table, the data restoration processing time can be shortened and improvement in effectiveness can be 
aimed at. 

[0120] Since according to invention according to claim 7 it constituted so that the present data 
restoration processing location of a disk unit might be held to a register, and disk unit management 
about data restoration processing can be efficiently performed by referring to the contents of storage of 
this register and it is not necessary to perform unnecessary duplex writing, the data restoration 
processing time can be shortened and improvement in effectiveness can be aimed at. 
[0121] Since according to invention according to claim 8 it constituted so that the head location of one 
disk unit might be changed to the head location of the disk unit of another side with a head repositioning 
means when the truck location of the arm head of two disk units was equal, the seek time which moves 
an arm head to a data read-out location is shortened, and the read-out speed of data can be gathered. It is 
very effective, when write-in processing of data takes place and then read-out processing takes place 
plentifully especially. 

[0122] Since according to invention according to claim 9 it constituted so that the head location of the 
disk unit which finished the writing of data previously might be changed into the location which differs 
from the head location of the disk unit of another side with a head repositioning means, head 
repositioning processing can be performed efficiently. 

[0123] Since according to invention according to claim 10 it constituted so that the arm head of the disk 
unit which finished the writing of data might be changed into the location beforehand defined with the 
head repositioning means, it is not necessary to judge the modification location of an arm head, and the 
head repositioning processing can be performed easily. 

[0124] Since a mutually different truck location which should move an arm head is computed and this 
arm head is moved to this truck location when located in the truck location where the arm head of the 
disk unit which wrote in data is the same according to invention according to claim 1 1, it can perform 
easily and certainly moving the arm head of a disk unit to a mutually different truck location. 
[0125] Since according to invention according to claim 12 the truck location which should move the arm 
head of the disk unit which ended the writing of data previously is computed and this arm head is moved 
to this truck location, it can perform quickly and certainly moving the arm head of both disk units to a 
mutually different truck location. 

[0126] According to invention according to claim 13, after write-in termination of data, since the arm 
head of a disk unit is moved to the truck location which was able to be defined beforehand, moving the 
arm head of a disk unit to a mutually different truck location can perform very easily. 



[Translation done.] 
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1 

Xi»«ll:»«T*fl, ?|2©5VX*3i!l»§£B£W 
TS-Mfcx-fX^gBC^T. ffSS&l, ®2©5r 

< x 9 mmmmo^n^niz, r-f x y-fw»gfiw©a 
c©ffi«#&&:frbT-2f©5^xy-gB© 

tfrSft^-y-fcte;*©^ X^gBCn kr--r$7V X? 
B. 

[§I*E2] fl&EI&l, »2©5VX*M«««tt, 

^M-rfftjwww*^ xy-gfifcx-y-s^ir&tJi 
:frUTte#©yVxy-gBfcfcaftex-y-£S#j£trE 

©-Mfl^wxi/gB. 

»©*^n^fiic^b&ct*^at'rs^3Bi 
s«©-aftx^xfgB. 

[g»#« 5 ] *ffeaa3gBic8siK3 nss* ^agB 

**i»fc*Hfrr**i. m2©^x*fta»8B£*r 

rau =a»*ffia*±i*x-y-«iBas«fc:fertS7Vx 
9 mmammmmz'g mt z>&mm)mmm&&ffi jut 
z. tzmnt-r z-mtT-t 7.9mm. 

79$LU£ft*WiW?uy9¥mz'gmv, -m^m 
ms5£xf7 T -9&\ammz$>vz ; r4 x*gfi©a&a® 

7—7)i*m vi§ z. t t-rzsum 5 s«©na 
fl^x^gs. 

[»*«7] wi2fflam««3s#g!i:UT, 5*-y-« 

IBffla&l. Sfc&IBffia&froT^SyVXi'gB&fi 
S«J#T5 l^Xy-£E^S w i: SfctStf SBfjftB 5 

[§1*918] +jfeffl38fifc«ttSftK+iWa«8B 

x^KBicttwr^i, »2©^x^twgB*^r 
-rsriSfcyVx^gfiKUj^-c. taes&i, S2©f 
w x^snwsfio-en^n^faffli-rs^^x^SH©^ 

y F© F 5 y y^Btfx-^gi^^&TISi^L^S 
— *©x-f Xi'gBro'Vy F&Bfcte^©^ X* 
gBW'Vy F&fitcttU&S-TS'V;/ FftB£H#gl:£ 

MiB**fflaKBc^ »rc z t z®m t-rz^mto?* 
79mm. 



(2) &l3¥7-2 0 1 1 3 2 

2 

[W*?l 9 ] HUB'S y FttB3Be*l»4, &\z?-9 
X y gB©^ y H t JSfc* F 5 y ?ftfi^£3rf-5 c 

i t-rsa^ 8 tmo-mt^^ 79mm. 

im*m 1 0 ] SJlE^y FfifigS^Stt, x-* © 
St&*£ifc;L&5VX ; 7gfi©'syF*. ^&£©fc 

F y y ^&BtC^H1-^ £ t if 5 Sum 8 Gft 
©rSfcxwXS'gfi. 

[g»#« 113 m 1 . SB 2 ©tV Xy-(&ffl§£Sa<IE# 

10 fcf^»i/T» ^■n-en^ffl-rs^xi'gfifci'^ffl 
agfi* £#2&im£x-y-©#ff&*Bia£fr^fc 
a>s«»ru -t©x-^©»#2 : *i!!ia**ffton-tfen 
tfwex-f x^gBw-en^n©^ Fat****?-* Fy 

yy^B£Fyyy^?Bl'S>Xy-ji>&Ste>.ttiUTtt« 
U -ecSyVx^gfio^y FatMJ&TSFyy^fl: 
B*«S b H«£tt-#©3V X * y F SaSTT 

^#Fyy*&S£jjiBU ^©Uasnfc Fy yy{fc 
SAME'S y FS^StettSCiSftafc-rs^y Ftfc 
B^J£*& 

20 [Bt*«i2] ®i, mo?4 79Mwmmi>*m 
*n?ni>ww~rzy : j79mm\z$!ti!!i 

*>sw»fL.. j to : ?-9<Dmz&&&mi)mzte7isfc 

f-fXi'SSOAi/ FtfttJ&T* F5y^fiBS by y 

HT^y FS^M-r^frFyyfffiBSSHiU Cl©» 
fflStlfc by y9&m<^tim^y F£^K3*SiltS 
#fSi-rs^y FftB^I^S. 
[ffiim 133 ^ 1 , I2©f-f X^MW^B^jE^ 

jo jc^ftur. ■en^n^n-r^x^x^gBJc*^! 
mmwft 5»^a*nfc5*-^©s#ii*5aasff o& 
*»sw»ru ^©^-^©s^a^fflaw^Ta. fiiB 

yVXy-gBC^-n-en©^ FS^*^JS)^tlft:Fy 
yi'fiB's#»iS-a-SCi«#afr5'sy FfiB3« 

[000 13 

[«^±©fijffl»»3 c©fe?gtt, *^agsit««s 
40 -?n*J«!iw-r*x^x^gBici8«r^i. 312©? 

©TS>5. 
[0 0 0 23 

[S£*©8iS3 c©fflonfi{fcxWX^gBtt. 
WA««**»*S««!l»-r5«AI&fll«H|iSBK:»ffi 
S*a, -^©x^X^gfi*^LTfeffi^©^X47 
gB^^-rSx-^SfflViT^UT^SS^tt. IB 

[0 0 0 33 0 2 3Bxa-^l'7^XT-f X^SBt 
59 J*3ft£ft3fc©-Bfc5VX*§SB©i8J«0-e&O. 8 
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3 

0 ltt*ife$S31gefc:LT. -Sfl:H7'f/'<8 0 3££ 
tSt^l'-f-OmfA (OT, OSift?) 8 

0 2 SrBAT^S. 8 0 4tti/XfA;U8 0 9Sr/l"U 

r **$aagB 8 o i izmmnwtm i of-r x^ww 

8B. 8 0 6 liS 1 Or-f ^fM»8S8 0 4 Ci^T 

8 0 5 fi^XxAAX 8 0 9 *^UT **^a^H 8 0 

1 C8iK3ft&lfS2©xVX*fHffl8B, 8 0 7 «31 2 
Ox^X^SHffilga8 0 5IC«k05r-^©g€rii*. tt 

[0 0 0 4] ±gB$gl©xVX**!lf^8 0 4«4>ife 
jaagB8 0 1 tomn^ms 0 4 a, *ffe4ffla8B8 
0 1 * 6££&*nfciiM*ix-:5'e-l$EB?*-l$ 
i2B#88 0 4tK xVX^8B8 0 efcftUx-*© 

#fr&*. a*muewirrsxVx?8BiW?P#&8 

0 4 c tS#-r^«J«T?*5. Sg2©xVX£fli( 
flif8 0 5fcRffO«^$oT, iiM#S8 0 5 

a, -mmte^m 0 5 1>, xVx^gsiMffli^as 0 

5 c iS^rt'SSlJSTt&S. 

[0 0 0 5] ^iClii^lr'O^TIftWTS. 02 4Br- 
*§#&#SWei)m?3:7n-XY-hT<&D. * 

r, x*-h&, raises 0 i#s©#sr&*# 
❖ (xVx^gB^x-^esfra&ffr-ff, xVx^ffl 

w x * mm t © AHtfj^-* ©is^f^ x * mm 

X 9W&*m*yU&j t -9* 1 ?4 X * MMM*-* A 5 

sm?3v>f) fc!fcsfc**€r&*x-?e»i©x<< 

X*SJ®]gB8 0 4©S«#©:8 0 4 a#33t£ (Xf 
*^ST24-1) . IIfi8 0 4aB^Sf^7 
^SBMffll^S8 0 4 c fc»D. x-^e-PSEB^a 
8 04bKi£* (Xxy7 r ST2 4-2) . -P$EB# 
S8 0 4 bttx*-?£-ttttlc4Hrr« Ury^S T 
24-3). 

[0 0 0 6] xVX^$«ffilgB8 0 4 cUMS»S! 
U xVX*gB8 0 6e*5«?S. fife. xVX^ffl 
W£eB8 0 4c li**CS:toT> -BSffiB^88 0 4 
b * S x-* £® D tB l/TT>r X ? SB 8 0 6 
tT (Xxsr:/ST2 4-4) . 

[0 0 0 7] ±£©*&SAtfc-p&&, f*5!iaSfi8 0 
ltt±Etl^Clfr^ei&2©xVX?fB!l»gfi8 0 5^ 
215. £©Sfl2©xVX?$ffilgfi8 0 5tt±tB3Sl© 

xvx^fwffpgas o 4iN<ts©»ftMc«fct>TxVx* 

mSS 0 7ICx-*§»#iitr (Xx>y^ST2 4- 
5) . 

[0 0 0 8] @2 5ttx-*&*fflLfMPe&W?ax 
n-xY-F-C&D. tf*fflaSB8 0 1*6© 
U^tx-^tJ-f X£a>6&SS*#£ilUx-:$' 

em i ©xw x tfflwmm so 4 ©sm^a 8 0 4 a a* 

gffi* (Xf*^ST2 5-l). ^©a^#S8 0 4 



(3) #|f!¥7-2 0 1 1 3 2 

4 

a rat^eiS 1 ©x-f X^f&WSB 8 0 4c \Z%Z (X 
fy^ST2 5-2) . 
[0 0 0 9] C©m©xVX*fW«lgfi8 0 4cBfr 

-frsgpftu xVx?8B8 0 6*6x-*£83.tfiL 

Kx-^e-^IB18#S8 0 4blc2lS Ufy^ST 
2 5-3). -5-UT, a«#Ul8 0 4 att-l!#£B¥JH: 
8 0 4 b*VS$^fflL&x-*e+ife&agB8 0 1 ^ 
21* (Xx?:/ST2 5-4) . 
[0 0 10] 4>i*lfflaSB8 0 1«xVX*«?|I8B8 
10 0 4, r-fX?8I8 0 6 *<&»©$£> 8*ffi Lftit 
e^2 0x^X^W»gB8 0 5lC3I^TplM§UDIM£e 

ffv\ -Nfi3B#a8 o 5 bfrs&a-ttiu&x-^e* 

ifeffi31Sfi8 0 l'v&S. 

[ 0 0 1 1 ] m 2 6 KU 5-xV X*8B£ft3*Sft 
*©-afcxV X^SB©SI^Ht?» D» *9S0 2 6 £ 

^-gwmttE-ra^£#LTfi«!&giieti&?s. 0 

2 6 fcSUT. 8 0 8 ttv'XxAMX 8 0 9 e^LT* 
£4iaS3SB8 0 1 C&&3nfcxVX**!lffll8BTfc 
0. «f*4!!g&B8 0 1 tV>mm&WL8 0 8 a. *ffc4ffl 

a? ass 8 o i * s«*&sn&** tr-^ sb 

?.5-^fEB¥a8 08b, -£#€Mffll^l9:8 0 8 
c. £Z>-mm%Mffl^&8 0 8c £:frUTgttfci3H* 
\Z£<0. r^X^t8 0 6 K*fUx-* ©«€&*, 

is*tflue®isi?s^ xzmwmm os d*5.fctfx 
x^gB 8 0 7 fc*fLx-*©B£&*. finite 

®H9?5^X^WW¥S8 0 8 e te^f?5«JfST» 

[0012] x.\zmmz~D^xmMTz>. @2.7ijf- 

^S€ji*»f^eSiW?-57n-xY-h-e»D, * 

50 ?, **fflags 8 o i * e. ©K#tH i/^tr-^ e 

x^X^$9«SB8 0 8©a<TfK8 0 8 afltglRS 
(Xt«^ST2 7-1) . uOlIfa8 0 8al^ 

^e=s#^M®#a8 o 8 ctciSD, x-*e-i$g 

B#&8 0 8 bKSi-5 (Xf5i^ST2 7-2) . ZLO) 

-mm&^m o 8 btef-fiz-ftrnzm?* (x 

X-y^ST2 7-3) . 
[0 0 13] ±ffi-ffig€8iW£©8 0 8c tt^fre^ 
RUTx^X^^BSJW^asoSdSfWWU -1MB. 
B#g8 0 8 b*6K*.tHt&x-^e±IBx^X^g 
45 B$«fll*a8 0 8dCSl5 Ur^ST2 7-4) . 

c©x^ x^gfi*5«¥S8 o 8 d\tzzmmzm®¥m 

8 0 8 c*6©#^fcioTx^X^SB8 0 6£ffl?P 
UK-aS#MW*ii;* SS^ofcx-^ *Kx^ Xf 
'KBlCtt«&tr (XxyyST2 7-5) . 

[0 0 14] ^fc, =a#€T{ftlW*S8 0 8 ctt#-&S 
»RbTx^X^SBMfl^a8 0 8 eefSIffllU C© 
^lcS^T-«rEB^a8 0 8 b*e.gS*ffib&x 
-^ex^X^gBW»^a8 0 8elcMS Uf!/^ 
ST2 7-6). ^©xWX^SB^ffl^asOSett 
50 -B#£fWS?;£a!8 0 8c*>S©#^tC < £oTxW , X£' 
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5 1 . 

&S8 0 7 SIHfPU SllSS^«!lffll^a*^§3tofc 
X-*ftKxyx*gfitC#€>itf (Xx«y7 r ST2 7 
-7) . 

CO 0 1 5] 02 8ttx-^SS!*mbilfPSIiiWr-57 

©afl^as o 8 ute-mmzmmmm o&c \z&& 

ftM5 (Xxy7ST2 8-2) . Z<D=im&tffl®^ 
Wt 8 0 8 ctt#<frft#??U x^X^SS«IS)#g:8 0 
8dfciS)tf*ftj§|S (Xx-y7 r ST2 8-3) . 
[0 0 16] 7^X*8Bi!i!«^K8 0 8d«xVX* 
SS8 0 6*6x-^S^*aiU CCDf-^Srlf 
^fm^WLB, 0 8 cfcjg* (Xr^^ST2 8-4) . 

±astww^g:8 o 8 c ttgen-c^fcx-^s-Bf 

E«#a8 0 8 bCJI0-^IHfiL&« (Xfy^ST 
2 8-5). Sffi^g8 0 8 a&ftUT-m-&&¥&8 

0 8 b#£i&*fflLfcx-*ft*i^atlB8 0 l^SI 
5 (Xxs>? r ST2 8-6) . 

[0 0 17] ftfc. ±f2S5-xVX4rgB£«;Sft£ 

1 6 5 5 7 9^&$8. #08¥4 - 2 4 1 0 1 6*f&$8. 
ftll¥4 - 2 5 6 1 2 1 ^fcfSCiSSttfcfc©^**. 

[00 18] 

[f893;W5?i*b<J:5£-r<5SSig] «±©,fc3fc, 02 3 

csr*£*©-M;xVx?gBi::.fcn«\ wmmm 
stt^i, »2©7Vx»Mfi8Bk#u eux-* 
©»^2 t *i4fps2i5ifft)&^n«j5:e-r, £©#€& 

* 0 , **^3ieB©fiJffl^$?JtfiVi t ^ 5 ^®^*tfe 

[0 0 19] 02 6t^-ra£5(E©-Sfl:^X^ 

HBCintf. **ffia§SB«I^Ux-*©#i*&*» 
^S2IUfTt)*<T<kV»cr)-C, iaiBCDfl£3feSBlCjt^T 

[0 0 2 0] ilBVvfnofikfegfiCfc^Tfc, 
«»LfcxVX*gBft38fcl>fc&, £©§tU>tVX 

2 ©xV x^sfiWfl^aict o-en^natwrsx 
w x^gBKHCx-^fcfcift-rsx-^fi^flyi 

x^x*&Bl;:>biEft&x-?at#££3mfci§"&. 
©IE#&x-*;&t«£&a;nttlB©&g©&V>ffi#l;:r> 

[0 0 2 1] EICf£*©r»fc?VX#&B-m. x- 
©h^y^&BiljyU t*^5©7 i -< , X^^B© / \5'H 



(4) #B8¥7-2 0 1 1 3 2 

)W&fr>*ft*IKU .fcDjfiHttBIC'W KtffcSxVX 

**«jfc&5*-^*n;wHi/TWfc. ii©ffia»c:«fco, 

K^-tHTx-*© h 9 ??ttlKA» H ft»*>f->-? 
NfW©S«*0-5J:t^T?t. x-^OSi^Jtib&Sft 

[0 0 2 2] L*>U K-x-^*tf&iW3nfc2'r)©5 s 

^x^gBrt^&s-mfcxVx^gBK^Ttt. m 
io -*©&*WL8ia©iisaftftfr5*^ 2^©xVx 

*£fi©h7S/?tfcfia*R-©&»> £-££©xVx* 
8B# 6 IS! 6 & V> t V» 9 

[0 0 2 3] H©55W»i±|3©J:5S:rajSja*)»«r5 

t>©T?» o, i ©«^tt+*ffiasB©fijffl^ 

ftiS©, M«'l4©|fi|±*05iti£B«t-r5. 

[0 0 2 4] M*«2©5i5WI4. f-^-ittllO 
$s!S|6j±ft0S C i* B W tf 

[0 0 2 5] M*SI3©»M«v f *5aaSfi©fiJfflia 

[0 0 2 6] 11*314 ©38Wi. «&©*jfefflai£B*t 

ir>©xVx*8Bft#J8U ©*+«■« *i«b 
[0 0 2 7] ^*®5*<t^7©|g?3tt. Xifta©*rb 

i^x-c x^«Bi'x-^s«fwrsx-^*[Bffla©S4 

[0 0 2 8] i*S8*itfl 0©589itt. r^X^S 
Btf>6. ©x-^M*ffi ba&©|p)_h ft 0* c i ft B ft i 

JO [0 0 2 9] m&mi 0&£Zfl 3©58Wtt, x-^S 
f^Xi'ilO'sy FftSV>fcft&*h?y 

[0 0 30] 

[Mftft&TSfcftem »*^lfB«©«WK:# 
SziSffcxV X*8B«. SI, S&2©xVx*S!«g 

■©tiuenc, xVx*f&d»8Bis!©a«#g:<!:, c 
©am^aft^bT-*©?^ x?mw<D&m<T-?* 
w&jOTjwmmza tr— rsx-f xi' ^ tr-#gft 
40 ^tfct)©-?*^. 

[0031] mim 2 ^©^wic^s-aflsT 1 ^ x^ 
gB«> x^x^snflSB^SBcffa-r-sx^x^si 
mz^-^ ft s#atf t €?flfcfr©xV x ^ «s»c fetae 
x-^ s»€iitj^»^)i*«i8^aft«A& , fe©-t? 

[0 0 3 2] »#E3iB«UD389iK:«S-afcxVX* 

. kbb, f^ffla^B^egtasn&^-^ft-^ff 

^-r^-^IBB^aft, Ml. £2©xVX*f|i(lfSlgB 

©f-nienKB^fct)©^**. 

50 [0 0 3 3] 8#«4g«©?59JK:fcSX£fc7VX? 
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(5) 

7 

mmt, mi. m2o>7 : <(xi?m®mBz&&<o*>&m 
[oo3 4] ffi#msm&<»%mz&z>-m{b : r4X!? 

[0035] mimGmm<o%mz%z-m%,7 : 4 7>9 

tmzruy>7*mz<mh. nssffliui^T-? 
fflu&mkZittZT'fT.zmwnmmmt&z&m^uy io 

Bfcgtt&fcWTi&S. 
[0 0 3 6] »#«7E*©S691fc&S=Sfl;7VX* 

^x*s*i*^agBfc&ttfc *>©•?*£. 

[0 0 3 7] »#^8E«©S6WI::&S=Sfl^X£ 

gB«> «i. M2©x^x?ffl»gs©**venjwii!i 

WT Sxw X^gB©^ H© h7«y^&S*^b^« 

-^©T^X^gB©^ F&B;H&#©7VX;5' a? 
SB© ^ y HttBK»l/«rr*^» F&B£H^a* 

+*MaMBWR»tfc , b«!n'**. 

[0 0 3 8] MMI 9 SiE©IBWl'^-5-aibx^ %9 
gB«> *fc5 , -*©»*&**MA&5 , <rxa'MB© 
^s> HttBS. ^©T^X^gfiO'Vy F&fitgfc 
«ttB^«X1-«^y K&B^Jg^&fcfJfejfflagSfc 
SJtfct>©-e*s. . 

[0 0 3 9] mimi OEMOfSMfcf&S^SflSrVX 

BK«»tfc"b©Tr**. 

[0 0 4 0] mimi lGttOMMlcMS'N:? F&fi* 

fi© a y H #*t£T3 h^y^&BSh^yi'tiMSl^ 
X^j5^^*WLTJt«U *-©#7Vx*gfi©'vy 
Fa<#£f3 N5y*&B*t$lA>«£e-:*©7VX 
i^gB©^;/ HtKJW^* h9y * &B£JlfflU C 

©»m*nfc i'fiB^taia^y peMnstts* 

©•P<&5. 40 

[0041] mimi 2mmo%w\zmz^y mm& 
i^x^e^tuu d©h7 5/^ffiBics^T's 

[0 0 4 2] HjISBI 38E«©»Mlw#SAy F&fig 

s^fett. 5 f -*©#£i£*$aa©j»7&. -r-fx^g 

BC-t-n-fnW'Sy F£^&£«>e>*l&b5y:5'&B^ 

awaits i>©t?&5. so 



4$M¥7-2 0 113 2 

8 

[0043] 

wffl] mimi^v>fm\zmz : T4*>7*\i-¥ 

mt. 5VX*fWfipgBffl©Sff^ft£:frLT, -£© 

5V x*gB©te«ftx-*£te#©5^ x^gsjcri t; 
-■r^cttcio. c:©5V x^iaepgBMT^-^iK 

i^«ifP*ff5«^ 4>i«ffiagB;fc<ktf->X5\knx© 
ZtWZ* *3fe$aggfi©?«iS. AM 

[0 04 4] »^2E«©55WtC*^5 i ^X : 5'«ffll 
gBtt. ge©fflfrr*5^X*gfifcx-*£»£& 
#^a*Mtl#g:C±0K^fcffi*©7 i wXi' 
gBicfcxw x* 3 tr-^g*«fct;a«#g!£:frbT7 i 

-jr&Mft&ttC&iefcD. x-^=MMSM31*fflM 
AST**. 

[0 0 4 5] M*3B.3E«©a!WK:*ttS-l«iB«#a 

U 5 ; ^X*gB^©5 i -*M#&*f;tHi5iE«^fM>> 
6K*fflUTff3 2:tte±D» **MaMM#&5VX 
*MM«M^©5 f -*fii!»W*M»-r* E 

**MagB©fiJfflsa*s «fc o e s. 

[0 0 4 6] »^3H4E«©^WIC*^SM1, M2© 

5Vx*ia»gstt> MBc+ifefflagfiic&Mu&E 
-^©«*«asBji6t-rs. 

[0 0 4 7] MftMseftoMMftisttsMMMMMa 

ff-3fc»aM«ft«BMur*0v c©iBSrt$*#Bau 

K MBM«»*T?*hJ«=MM**ff5CifcJ:«J. 

5*-**ra««e!>MMi^*H* Efaa«T«*.' 

[0 0 4 8] M4«6BM«!>MMft&»?&?Vxj'*9 

x-^na. nag#Ma^«i;^x-^«iBffla»c*j^ 

5x^X^SB©ffla««S. MAM!^U>^0#h9 

y * »©«s-fe 9 9 ftMtt t biti&a^D y ? masir 

aiHjaiasffK aiBfflaaF*T»n«^ss^s:ff 
v>, x-^aiB5aa©24*iRi±£0.5ct*tr#s. 

[0 0 4 9] MMTMMOMMICWSV^^It. 
S*«IBMa*ff oTV^r^ X^gBfifiSfitftf S 
EifciD, E©VS?X*©ffittl*i&£#]IBU 5 s -* 

itn«iE^*x^ x^gB©*x-^©«i? 

[0 0 5 0] M«M8GM<!>MMic«»t«^y HttHM 
'v»yH©f5i'l'W?Um -*© 
x-f X^ggro^y HfiBSffi*©^^ Xi^ifOAy 
HttMfc»HBtr*CfcfcJ:D. Ayh'Sr-m 

ffluttMfc»*-r5^-^MW3WBMan» 7-9<DWt?>. 
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[0051] mjvas&mo&miz&vz^y ms& 

H^a«, &lCx-*©BS&*£*S;L;fcx-<X*gB 
©^\y Fttfi«\ <fi*©r>fXi'glOA-; Fftfitg 

CO 0 5 2] RjJfcSl 0iB«©»Wt*tfSA2/ FffiB 

£j»a«. x-*©s$&**»*.fcyVx?8B© 

MH*. =?tbfeib1t®.m\zmi?ZZ.£\Z&K>, 
[0 0 5 3] mmi llB«©56WlC*^SAy Httfi 

gM^srau Hi, m2<D5Vx*f&fflfisB©*-n-en 

JtCtftWWU ^^yVX^gBWAy F*t*f|frr 
5h5y?t!tl^l/^, -#©7VX£&B©a 
y PftlUrT^* y^ttfiSSmUTKAy 

f 9 y f &bc»»s*-& c 

[0054] mxm 2umofm\z*v*'\y mm 
^H^ffia. si. sg2©x^x*«»gB©-£-n^n 

*t«H?f *5*-f X*gfiA©x-*©§t*&#a*frton 
fcJIfcSfJSKU 5fctCx-*©#£&*&a£&TUfc 
yVX^SBOAy F££»fA# Fyy*&g£gtfJ 
LTiSFyy^fiBKK'Sy F£fM&3l*-5;i tlz£ 
K>, 6xVx*gB©'\y FSSWcgft-SFyy^tfe 

[0 0 5 5] iWSBl 3IB«©%K(C*lt*Ay Fftfi 

^je^ra, mi. %2<D7 : 4 7.>?Mwmw<D*tizti 
**«i»r*7*w x^sB^©x-^©##a**tffton 

fcUfcfcWWU ^©x-*©##ii*i&7&, ±Et 
^ X^^BW-en-enoAy F£?-«>J£8& snfc F y y 
* tifi^iHftS J: D» #yVX*gB©Ay 
F £5ViKg&£ F y y ^fiB^K^-BrS £ t #£to 
tbT®§,\ZT%Z. 

[0 0 5 6] 

[SS«fl] 

ssigfli l.Hi i E«©fs?g©-*jg0!is^-r 
^Dy?Bt*5. sifcfcvvr, le^^saa^s, 

2 «v-XxAA*X 3 S^bT**ffl31gB 1 fc&Sten 
&Sgl©yVX*ffl»gB, 4\tmi0 ; T4X>?®Wm 
B2lc < koTx-*©B£&*, Ha-tabatfrtonsx 
-fXi'^B. 5B->XxAA-X3*^bT^^«ia«B 

i \zmmnnm 2 ©^v x^^«sb, 6 \tm 2 ©x 

^X^$Iffl)SB5»CJ:oTx-^©*^a*. 8*tBL 
#fTton3xV XirgST?**. 
[0 0 5 7] ±f3Sl©yVX*iW»gfi2tt*;feffia 

ssi t©a«^a2 a. tf^iaasBi^sff^s 
n&^tx-^*-^iBtt-rs-^gB^a2b. y 



(6) £B§¥7-2 0 1 1 3 2 

^X*SB4»C;ttUy i -:5'©$#ji* ) ^*mLS$!l» 
■T5x^X^SBfiIP^S2c, tVX^WSBM© 
ffiB^a 2 d , Z\ ©®m?a 2 d LT-*0?-f X 
^gfiffl&iWx-^^Hfc&WyV Xf gfiJcn if— TS 
yVXy-3bT-*a2 e£WTS«fST*-5. 
[0 0 5 8] m2©x-fX^©IlilKB5t)^»© 
BfiST&oT. Sffl#a5a, -P$i2B#a5b, 
X # SBfHH^ a 5c,T-fW fMH gsw©s®^ a 

5d, yVXy-3i;-*a5e&#LTV>-5. -tbT. 

10 mi, »2©x^x^si»sB2, 5rt©ae^a2 

d, 5 dtttft/AX 7 ICkoT&fitenTVS. 

[0059] x\z±m$mwi nwimz-o^xwmt 

a. x^x^KB4SSffl» xVx?gfi6£^ 
ft **jaa^s 1 h^ta;u 3 *ftv 

Tf^ X^®»eB2 l:Sl,TT-^©t^MS&tt 

[0060] tf^asB 1 *>6x-^©K*abs* 

£gtt&yVX?fWffligB2B;> 0207D-ft-h 
t^-ndf^lCfcoT. yVX^gB'UcttLx-*©!? 
a? *fflb£ffV>. ^*ffiLfcx-*£i'XxAAX3£;fr 
LTfffcMSgB 1 

[0 0 6 1] KT, B2©7n-y-v-Ffct>t.vr. 5 s 

-^©^fflbfifpsAfrMiciswrs. st, mm^ 

a 2 a fJU&i!8B 1 » 6x-*©ig»ffl bH^ «U 
<*) ^smst, e:©^?£y ; ^x^^fi«llii^a2c 
lci£5 (XxyP r ST2-l) . 
[0 0 6 2] ^X^SBfHW^a2 ctt#^£«?»? 
U yVXy^B4j5^x-:$'£g^fflU C©r-^ 

&-^sB^a2 bfcss Ut?^st2-2) . a 
a? m#a 2 a tt-isiBB^a 2 b^sx-* s^ta u 

(Xxy^ST2-3) . 

. [0063] mz^^mmm i^e.x-^©s#a* 

(*♦) *<ktf5r-**gttfcyVX*SiHBIgg2 
tt. 03fc^fXD-^^-M^-ri!lfPtr«toT, 5* 
^ X*gB4 iC^Ux-^C^a^Sff 5 i^^rlC. 

jiga*^*«fccX5 i -^©3t;-sa«#a2d, u-^a- 

X7*^-UTy ; WX^^ffl)^fi5lr2IS. ^X^$!» 
5 teyV X^^fi 6 ir^tx-^WSga^&ff 

45 5. 

[0 0 6 4] «T> 03©xn-^v-MCOViT» x 

-*©»€r&*»ft£ji#wici&?irrs. $1*, a<i^ 
a 2 a »«f ifesaagB 1 »^ ^^-^©s^ji*®* ds» 

<fr) Uf^ST3-l) , C©^$x 

wx>SBM»¥a2 c lego, x-^£-^ietS¥a 

2b»CS»), -^rWfC^firrs (XT-y^ST3-2, 
ST3-3) . 

[0 0 6 5] x^X^gB«»*a2 cttl3M*£gJ& 
D, ^U#^&x-<X^3fcf-#a2 efcSISt.ii'blC 
50 S#^S»S?UTx^Xi7^B4<£©lffl)rs (Xy-y^ 
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ST3-4-ST3-6) . £&. 7VX?gB$!lWP 
Wl 2 c tt-B#IE1t^8! 2 b ftt> r-* 0 ffl U x-f 

^SaMlCy-^SllS&tt Uf«^ST3-7, 
ST3-8) . ^©K^&^SI&x-^TI^LTff 

[0066] ±m74Z9mmMw^w>2 c 

tf-^S2 elCt>2l5 Uf?^ST3-9, ST3- 
10). £©5VX£3fc!-^&2efitSi4*£J:tf7 : - 
jr«a0^§t2dl3&5 Uf*/^ST3-ll) . Z. 
<Dmm^Wt2 d fctiSH^itfx-^fc-iJ-^AX 7*ftV 

xmm^ms d\zmz> Ut?^st3-i2) . z\<r> 

fi«#R 5 d fclfc^.fctfx-* X* 3 tr-^a 
5efc2l5 ttf"^ST3-13) . 
[0 0 6 7] 5^X?3t:-^85eKtlSr^:£5VXi' 
SS^Iffll^S 5 clcMO, <r-9 5 b Ic 
215 (Xxry^ST3-14) . C©-^feiS#a5b 
ttx-^*-StfWtCffii¥-rs ttry^S T 3 - 1 
5) . £©Iift;£&JS&x-*£T£:*tl,TfToT^I 

[0 0 6 8] btf>5&> ±g2x^X^SS^Iffll^a5c 
KMt^£#fcUT7VX*£B6£liiJfflU 
^T-«rgfflt#a5 bfl^x-iJ'SIROfHLTTV X? 
&B6l;:##&tr Uf^ST3-16) . £©<fc3 
fc, -^Efi^S2b, 5b£ffiV>5i, ^ifeMfflSB 

it5 : <<x>?Mwmw2, srao^-^GagisrafcMiB 

[0 0 6 9] *Jgm. H4S»*S2|E«©f§W©- 

nriB03 iz^tmmm i ©j§-&tt^ x * 

X ^ «l?ga 5 It^^J:^-^ UT^5*t. 
**JSW©«^S> mi. 8§2©7VX*3i(lf!P8M2, 
5 fci^i9git&^t£f8!£Jiflibfc *>©•?. |g i ©x 
^ X^(W?IKS4 ttxW X*§£B4 f£*f LTr-^®§ 
tr&*£fTV>&*<6> x^X^3H-#S2e. 
g*2 d£;frLT7VX£MSPSB5^ifr<£:fe.fctf7 ; -:? 
SSHIU T^X^gBefcttTSx-*©^^* 
K^ICff'S Uf9^ST4-l~ST4-l 5) . ft 

ot, r^xf8i4, 6K*f-rsx-*:r3#£&* 

[0 0 7 0] ±|25 i ^X^WSS5*5^li7 ; 
^X^KB6K:S«*^B3n&a^. T^?Mfli6 
B2ttD-^nX7£«t)atUT, S€T .fctf? 

S-tJ-^AX 7SS-ex^ X^Silffllgg 5 ICSt^fcV* 
.fcplcU x^X£f&!$PgB5*£V>tt^X*gB6 

[0 0 7 1] 5 f -<X£'iWffllgB2<fc5U«5 i W 

x * mwmm a izmmmM.* n*:*§£. *$mmmm 



(7) #H¥7-20 1132 

12 

1 «£T©!&ft2£7^ WMWmW. 5 KttLTfT? £5 

ic^jgu bbc^ xzmmmm 5 fcw-:mx 7 

OBUT. S#£#g#:fc£tfx-*£^X*fii(«>g 
B21CMS*Vi«fc'5IC-rS. ^©IIMWSSTf^ffirt? 

* o fcx w x i; mm 6 tfiiffl tfc D . t^ags 1 tt 

©s^a^icm^ta u®**^ x ? umm 

B51c2tUTfrK SW^Snfcx-fX^ffiJWSB 

2 »5^tt7 : w , x^gB4tt«a*s^tt3isSian.5. 
[0072] xmstxrcmL^j 7.*?®mmm2&z 

10 wtTjxsrmmwmxmmnzt, mm-c&z? 

^X^flgB5»SWi6fc»:M*X7£&i&U £ 

tr^KSfijffl vtmrtj xf sb 6 * s^ra t 

WX^SB4CML-T, f-fXf3ff-fi2e»5V> 

-rya-rv-biZTK-rmmzziTT-fmBMft* 

ffo. 

[0 0 7 3 J «T» 0 5©7n-?^-MCOVJT. x 
X*SB6 *S«L,fcS-&©SiBSi^SMft:W(rSiK 
T5. S-f. a©#g2atttt I *J!iaSBl*>^©^ 
^ X*3fc!-iSH*££J&rh x-fX*8BftWfg!2c£ 
^•LTT-f X^ntr-^S 2 e (Xxiy^ 
ST5-1) „ f-fXi'3lf-#i2eA«f-f 
XfKBWW#i9!2c[^U ^X^g^©^-* 

[0 0 7 4] r^XJ'gI«fflifi2 clif^Xi'gfi 
4fr&x-*£&*mL. ^©5r-^*-^B¥l»2 
bfCfi^TS (X5r!y^ST5-3) . T^X^nfcf- 
f82e tt-^rfBtS^S 2 b frbv*-? £H*ffl bTS 
©¥B;2dlcSl5ttt>fcam#g2d» -9-^AX7. 
30 ffiM#&5a£V>5il£irp##&*l3H*£2t5 (Xf? 
^ST5-4) . 

[0 0 7 5] mm^Wc2 dtta^#g;5 dtCx-^-feSI 
•5 (Xf"^ST5-5) . mm^Wc5d\ty : ^Xi/a 
kf-^eSeCx-^^-S (Xf"^ST5-6) . 
T-fX>3 t!-#a 5 e tt-NrSfS#a 5 b \Zrr~-9 Z 

r>f xtmrnfflmm 5 c c#^a*#^*jgi 

5 (Xf»^ST5-7) . 

[0 0 7 6] X^SBfMffll^S 5 c tt-l^l2e#gi: 
5b*^er-^&S!*fflU (X5ry^ST5-8) . Z 

40 ©x-^Sxwx^Beic^iitr (x?yysT5 

-9) . 7 I -fXi'3tf-#a2ee7 ; ^X^SB4©rt 

^T^n $ tvk.fr e *> n^vm U N o-e&ti«± 

EXxi/^ST4-2tCSoT±iB©i!if^S:||jgU Y 
EST»nBHfP^7t4 (XT7/ST5-1 
0) . 

[0 0 7 7] ^JS«3. 06ttt!£:S4faSi&©f89!©- . 

£->XxAA'X3S^M,TlgS: m*mu2-&) ©«fjfe 
MISila, 1 blzSabfc«jST»5. £*3. =fi 

50 ftx-f x^ sbs \mmm 1 ic^-rnigw 1 ^~ 
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sure**©-?. m-Uft\z\m-n*%*tt\sxmmL 
[0078] m\t*^m<mft*.mst%'jn-* 

Z mWt 8 ICx^ X £ gfi 4 *6 ©x-*SS*ffl bS#* 
f?5 (7f'^ST7-l) . -Sftx>fXi7^g8[4 

x-r x * 4 ft e. ©9 s - * ta b jaa *pis&-r s 

b a^Sfcr 4 X £ gS 8 Cr^ X £gB 6 ^©^-^ 

»sa*s**ff5t. rsfl^x^iiBsttffia* 
•c* « c t s **ffis«B i b fcsa brs** jgs-r 

£ (XT-y!/ST7-3) „ 

[0 0 7 9] rfift5^X*8B8©5VX?SB4rt> 
5©T-^K*-ffitfflS^7 Uf^ST7-4) 

^^agBlba^Sfcx-rX^eBSfcxW' 
X^gB6^©x-^»^*S*Sff5 (X^y^S 
T7-5) . =Sfc7 ; -fX*£S8ra5VXi'8S6'\ 

6) . c:©saa*ic**jaag@i a^e,^ x^sb 
sb 8 \mm**?ibz z. t*n> &®mmw 1 a tca» 

U S^SJgS-TS (Xf7^ST7-7) . 
[0 0 8 0] ^fift^X^gBSfCiSx-YX^SB 
6^©x-*#£&340iai&7 (X5^7ST7-8) 
f^SSagBl a*t-Sftx^X^SB8fc^X 
*3SB6*£ffi5 ; -*i8*fflb3S#£fT5 Ufy7S 
T7-9) t. ^Sft^X^SBStt^X^KBe 
*>&©x-^^WLJ!iaSMJ6L Uf«^ST7- 
10) » 5^X^gfi6;fr£©7 ; -*8*ttibiata*i& 
Tt% (Xf^ST7-l 1) . 

[0081] b*>*«, *jfe*&agBi btf-mfc?* 

X ? SB 8 te5V X *gfi 4 ©^-^tl^ffi US* 
Sff5 (Xxs/^ST7-1 2) -gftx^X^g 
f8Sr^ X£8B4*>6©5 i -*t&*ttibJt!ia«Bi& 
b Uf«y^ST7-13) . XT5»^ST7-14t 
T-f X *8B 4 5 ©x-^K*Hl bfflaSl&Tf S. 
[0 0 8 2] #Hi60i)Ttt, 7VX*£B4, 6 fc&M 
$nT^Sx-^ti. ^1*n©«f*i!l31gBl a. lb 

TfcflJfflnJfg (f**fflb/§2&*Rj||B) fto 
T, fc&O^&fflSgBtflOOT^Xi'gfi©^-* 

fc. f^waasB^n^nx-^s^ot^aiiiS:** 

fciK x^X#£B4, 6 ClttTSx-^©^ 

u^a»»EBi i omm 1 -cgaw b& 

[0 0 8 3] HJ60I4. B8tta*S5ia«©55K©^ 

^-ft^£tfbTM*ift^£#B&-r*. hsiuuvc 
1 1 tt+*saasB i ^b^.&o s ©-SBSfc-r-uft; 

F5"f AfcbT. ^©-fi-fcF^fm ltn^asf? 



(8) 0 1 1 3 2 

®a 1 2 tx-^«IBS!ia 1 3 S^frfSV^ h9x7 
*»R»J6tlT^*. 14tt«f"^agfiH;:^tt£nfc 

fca««ffa#R£bT©7^ x^«a^-^T* 
o. ±ta=ss^ai 2^tc\t=r-^mB9mi 3& 

Hfrbfei^ 7 i ^X^Sfi4Sfctt6©^*|&a^ 
n?jr¥ttK«9U £©6i&a:/ciy?«©*saB« 

[0 0 8 4] ■9ttM«9l6BttO«i»i:»e-r«f ! ^ 

x^tax-^;n4©EiS!RS8*^'r i b©?» w%.\* 

if*. 010 tex— ^tSIBiUa 1 3 ©'f $*0T& 

x^x^ax-^^roffifflSfticJcoT^ 
->i, /^->2©^rn*»©Ma*^5. 
[oo8 5] kt, *nmm9hmz-o»T®,mz. 

SI*. l©»f£6Bl 1. HI 2O70-^ 

-Hfc^riftsa-r*. 01 i tt^x^ss6*t«n 

TgrbV^X#S£fii:£i&bfc»£T&9. ftlMItt 
ft. SrfTVX^ax-OOH 4©ft§S#SSU, £ 

tia» iHjsa-r^i&a^n * ? kseic^ t?-fc#a> 

a? SWSrb Uff^STl 1-1. ST1 1-2) > Y 

e s Tj&ntf n if-ffia-r-sx^-^ &&©&-£? * t b 
[0 0 8 6] ±^M(R*tNo-e*n«, ^Vx? 

SB4^6»-fe^iS'©v i -^S^*ffiL. *£®a&B 
l(DCPUl-l£^UT^t;j (^Y^->3.Tt>Bl 
ffi) 15IC#^3itr Uf'^STl 1-4) . JfcVi 

-e, l stc^ji^cx-^scpui-is^ 

bTK*aiU x^X^Mffl^BS&^LT^X^S 

5» 4 ® Ufy^STl 1-5, ST11 

-6) . &V>T% ^-^glBim^fWU NOT* 
nfiX^y^ST 1 1 - 1 lCRoT±fB©»f££8DiI 

7ST 11-7). 

[0 0 8 7] 01 2»*/^->lfc«fc07 : -<X^gfi4 
©X-* *T W X ^^B 6 'vn \£-LT^Z>m\ZO S 
5S3Da*^fi^D, OS*>65 i ^X^SB4'N©S€r 

a^jgco&^wffla&^f. ft^wssa, *-r, 
40 afcF^m ic»e.^ s^a^x-^o^^'j i 

5_h©Jfca#i& 7 f -^fi56rfift;H7'1 , A'l UC»6 
•&S (Xxy^STl 2-1) . 

[0088] -aft: h a 1 1 a=:m«$Maic * o 

^SB4fc#€r^tr (Xr^ST12-2) „ 

#^aa^i*^Ja ^ ^ie5 i -3'^c■^^T. x^x^^a^- 

^H4gI»U b^-5^, ^T©x-^'$#€?2 : ^ 
fc*A^*J»f U N OTifentfXT 1 T 1 2 - 2 \ZM 
oTJte©iMP£l!iIU YEST»nt33!i^*»T-r 
50 5 (Xf7^ST12-3, ST12-4) . 
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[0 0 8 9] SI 3«l»iE/t*->2©att£Sil8-rs 
7D— r*-M?&0, xVX:?gB6rit:&nT£rlA> 

?4 zir&mtx&LrciSfrz&z. m^mms. xV 

u i sfcssat? aT^sn 3- 1) . n©** 
u 1 5 \zmz&/ut*T-i? e>n&mvTy ! 
-rx?&H6ic#trii«f ttf^STi3-2) . c 
©s^a*«ia^jKUT^xf «a?-^;n 4© 
w$SM»rbm r-^aiaffla^T^swBffu <x 

f?^ST13-3, ST1 3-4K NOT*ntfX 
f»^STl 3-lKJit>T±iB©i&ffr£*ljgU YE 

[0 0 9 0] 01 4«/t*->2l;:«J:DxVX£8B4 
©x— * 5f-f X £&B 6 'sn hf- LT^SBttCO S rt> 

ssio-aa-a^o. os*>5xVx : ?gB4'\©*§r 
5i*^Siofc«^©fflas^-r. »f^wm os*> 

Uz'&tt. £€?&3-x-:$'©* ; EU 1 5±© 
(Xxy7ST14-l) . 

[0091] f^X^flf-yjH40rt$ 

HJIKU NOTfcn««2&*ST£x-* «&©»•£ 
^^tbTlES-rs (Xxs/^STl 4-2~STl 4 

-4) . ±E©W»f**YEsr*n«. -SfliH 
M/n itt=s#^fflafc<kD, 1 sa^x- 

*£&*ttiU £©x-:5'§xVX*gB4J;:#3iitr 
(Xf-^ST14-5) . 

[0092] =s#^saai 2B#€ra*$a 

afc#jfcLTxVx*£Jix-:/;i'i 4©ft££M®f 

U ^©x-^S^&^^TU&a^JISrU NO 
•e*nifXf"^S T 1 4 - 2 CKoT-h!B©»fP£4i 
IU YEST*n«»^Si»7-r5 (Xx*7STl 
4-6, ST1 4-7) . 

[0 0 9 3] mmVi5. HI 5«»:&B7Be«©5g9!© 
MM*fcjR"f:/ny*HT*D. j»£08lC*f£Jg|!a| 
4©xVX£g«x-:/;H 4©ftt>DC^^X^l 6 
fcffl^fcfc©"?, te©«^tt^Jfi^4tH-T*^d^ 

[0 0 9 4] 016 \tVV7,t> 1 6 ©SISttSSS^fH 

77^S. &«B~DlCtt7VX*8B©ifJ:3;T3t; 

[0095] **^TttWS0 1 o 1 

©fflSKlf^K-C^&Vi. -eCT. 017, 18fc^T7 

d-^v- h ico^t/x^-> 2 m&mmft&tsiwr 

£. 01 7«xVX?gB6#8nxSiUV>x.<X?g 



(9) ®g8¥7-2 0 1 1 3 2 

*>&&©itfe**©x-*£R*tiiU f^jsasgi 
©CPUl-l^UT^U 1 5Kgi§r&tr Ur>? 
^ST17-1). £©**U 1 5 iZg^/utzy*-? 

zmt^vtozmfrmLTy:* x?m&6\zm$&ti 

(Xf'^STl 7-2) . S#a*M8C^UTV 
i>X*l 6©(*3§*5lSfUm x-*«IBffllll&7*» 
SWtSrL (Xf!/^ST17-3, ST17-4) , N 
OT&ntfXxy yST 17-1 KMoT±E»f^*« 

3gu YEST?&nti»^*»T-rs. 

i0 [0 0 9 6] 01 S\3St9->2\Z£Q 1 TJ X?£B4 
©x-* Sr-C X £gfi 6 "O tf-tt^SISICO S 
OS*>'&xVX*gB4's0»2>A : 

xV X*gB4 left ^tS-fift H 5 

-rm ncjo&ir. ftfr&sx-*©.*^ i 5±©ife 

MM. xWfiS-BttF^-fm itc»eu-s (X 
fy^STl 8-1) . 
[0 0 9 7] l^X* 1 6©rt§S^,T» it! 

(Xxy^STl 8-2~STl 8-4) . ±E 

©*j»f*«YEs-e»n«, nsftH^-fAi ltt-ss 
^saaicto. ^^u i 5*^x-^s^*ait. c© 

x-^Sx^X^SS4tCg#iity (Xxy^STl 8 

-5) . £©-»$€rMse> w>x*i6©w§*# 

SSU T^-feX-r^-fef^xWWP^X^l 6ICfi^ 

IE#xVX*iSB©*ftS>£*£-r-5. fci3, -fef^x 
>A'ttxVx*gS©g&litf&*fiT-*S. 
5? [0 0 9 8] V1>\Z>&, ±T©x-^##a**i»7L. 
&*>*«»fU NO-C*n«Xxy^STl 4-2ICM 
oTiBOftflsfcMBBU YEST?»nH3SfP*»Tf 
5 (Xxy^STl 8-6) . 
[0 0 9 9] 5IJS0I6. 01 9ttB*38:i3 < i;tf 1 OfB 

mo&mommm&TRTfay 2 web o. «rS08t 
jR-rswwi 3 1 ®-m\z\m-fm*ttLxnmm 

SrtBS-r-S. 019«t*V>T, 17«^Sft;H7'fA*l 
1 ©-SBlC&fr&'V;/ HttBSOI^S-efeoT, xVX 

9 mm 4, 6©A.>y h *^irr « h ? ? z vaom-oi 

40 -7?©x-f Xi'Sfi©'\s'H(iB*XMS-»i--55a 

a#res<i^TVis. 1 stt-afliH^/ti i©-i? 

iCS^&h^y^ttaU^X^Ta&cT, x^X^SB 

4, eoAyH^iS'r-sF-^y^fia^EBUT^ 

•5. 

[0 1 0 0] 0 2 0ttxVX?gfi4, 6©AyH4 
a, 6a«l^«rsh7s/fftB**b&0t?»O. 0 
3K0mxVX:?8B4, 6t%10©->'J>y©h7y 
^SN*t4T!, 1^0 (a) , (b) K:^1-«fc5C. PSg 
Btt>h7>y^0fi:BICAyH4a, 6 aAtfltT^ 

so s. (¥oT. ci©ttS8ic*v>T, ^smmmia^m 
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ncDf-f X * SB** 69 s -* *> 7?-feX3S 

B©Ay Hfig£^S-r-5i25.SA«&-5. 
[0 10 1] f&S60!|7. 02 lttllJjfcEl Ii3«©f89! 

»o. commit -<7.^&m4, Q\zn\sX7-*m 
s&*A9&frvv m?* ^mmA, & ©Ay fjw» 

F 9 y <b fcBU^IC-^FOx^ X jr 

[0 1 0 2] r*\ Ay P&B£X¥Rl 7tt9^X* 
SB4, 6 39»t%fciE«»fl*UT^*3WI»fl/ «f«; 
7ST2 1-1) . NO"P*ntflWP**7U YES 

T*n«x-<xi'gB4, 6K9 f -*©S€rii*«i3a* 

frota&SWtfr* (Xfi//ST2 1-2) . 

[0 1 0 3] ±E«K»*a«NOT?*nM»*«ll7 
U YES-e»nti9VXy-&B4, 6 (HDD 1 , H 
DD2) ©Ay Fa**t&'f-&F9yi'&Bi, j£F9 
y*B«l'S?X*18*>6K#Hil, (X9 i y:/ST2 1 
- 3) » Mhyy^fiB i, j *«fHr> -5 i» 

(Xxy^ST2 1 -4) . 

[0 10 4] ttWIS*aiNOT*ntf»fls£i&7U Y 
EST?*ntf. Ay F&g£H^g!l 7tt9VX?£B 
©h7y^0~N*Tfc-5ti--5^f, K= i + (N + 
1) /2fc#U K>N©U$j=K- (N+l) , 

n©^j =Kt-r*j ©tt**mr-B»^*«*iitta» 

BaSWCfcHTtt, 9VX:7gB4©Ay F4a 
©h9y^ttB«hyy^0&©-Cl = 0£fc*. £ 
fc, P9y£»N«4-t?&-g>©TN = 4<>:&£. -fC 59 
T, ^n^©ffl*±IB©SttcaTttJe).5«i:, K=2 (K 
tt/Wfa«aT»D»Tfr«) ifcD. KJsN&©T?j 
= 2, a*D9 i ^X^^B6©Ay H6a*P9yi;2 
##J^*ttfil;:^Tfttf.fcV>C£lcfc*©T> £© 
j ©B£kS?X*l 8l£**atf (X9 i y7 r ST2 1- 
5) . 

[0 10 5] AyHfirfi^H^Sl 7«5^ 

X?M6CttU y-?37>H«ffi*U 02 0 

(c) C^-r«fc5lc9 5 ^X^KB6©Ay F6 a£F9 
5>*&BJ K^ttStt* (X5^y^ST2 1-6) . 47 

[0 10 6] rCAdlt, 7VX?&B6©Ay F&B 
£-r6*Tfe<Jl 1 J:tCj;»3, WAtf, #C»::F9y*2£ 
&lih7V73, Sfctthyy^4'v9 : -*©^£*taL 
*aa*tiBiit>&*&, 9 : -rX ; 7SB6A^9 : -*^* 
IBfililCkD, Ay H6 a^S)UfeV^<fcr)K*a 
L^&*^<&3. 0*h5yi'.l^f 
-*©g&*ffiU4Q3i*tjg;r-3fc8£-? ! fe. 9 i -fX^gB 
4^69 s -**K«-ta-rctKJ:Dv 'svFWll/ft 

[0 10 7) £«0HTtt9 f -*»#a*ffl3jMBofc 55 
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18 

gfcAy FftBSgSH-T^S**, *ISiSWaz:SfcF 
y'TA'l l*t9^X*&B4fc^£&*ifr<fr£j@t9. * 
©ifc^®lf£©&7&K:9V X *8B 6 

^*i!iI5^fcf-f^7SS4©Ay F4a&. 9 s 
-fX^^B6©Ay F6 atS^SffiBt^JE^**. 
[0 10 8] §ISS098. 02 2 (a) «»#JB1 212* 

©^wo^Mws^-r^a-^^-hT*?). s-r. =r 

Kb (Xry/ST2 1-1 a) . NOT3bnfcflftfP£ 
HTU YES T»nilf ^ 7^814 (DAy HO h 5 
y*fiB (i) Sh5y^B«V^X*l 8^61&*& 
tr (X9 l y7 r ST2 1-2 a) . 

[0109] Ay mm$M^mi 7«9 f .<x*gs© 

h7y*0-NST?*5tt5K> K=I + (N+l) 
/2fc*fU K>N©l$j=K- (N+l) , K£N© 
*j =Ktt5 J ©BSJJUlTSJt^S^ffefflaSBl 
(CffiU 9VX?£B6©Ay F6 a©#»S£5fc«> 
S. 0^08fc:feV>Ttt, x-<X*8B4©Ay F4a© 
P9y:7&B«P5y?0fc©Ti=0i:fcS. 
F9y^lBcNtt4Tr&5©-eN = 4t&S„ if^T. H 
tt^©te£±i2©5£»;:3Ttt»5£» K=2 (K«/Jn» 
^KT«JD»Tfrs) KSNfc©T?j=2. 
O * 0 9* W X ? £B 6 © A y F 6 a £ P 5 y * &B 2 A* 

#jrr5&fiK£M-rntf,k^£ifcfc-5©-r, ;r©j 

©®&W^X* 1 8CS€?atJ (Xfy/ST2 1-3 
a) . 

[0 110] Ay H(4B^S#S:l 7tt5r^ 

X?£B6lC*tU S"-*3V>F£ffl?jU 02 0 

(c) l£7K-r«k3K:9 i WX*gB6©Ay F6 a£F9 
yi'fiBJ (X9 1 y^*ST2 l-4a) . 

[oin] %%m. tism&m, 7ttVii*nt.A 
y mm<D&m.m*&mz£ o ^»Tv^*tv w^w 1 

3E«©55Wtt, 9 i -^Xi'»B4, 6©AyF4a, 6 
a©&B*» SWcUfcS&BlC^fcifeftTfclr, 9 s - 
^©S^a^t^t, .?-©ft86&{jrfiJt/\.yF4a, 
6aS^»)S#-5. 

to 1 1 2] 02 2 (b) tt^mmomfczmwrz 
-^m^iL^umm^tz-h^mv (xxy^sT2 

2-1 b) . NO-C*n(JS6fP&«F7U YESTfetl 
tff-fXi'Ki4l;Mb'\? F 4 a S^fcfts&fcfiBx 

^KB4 ttA>y FSffifix x x RS&Krr* Ut*^S 
T22-2b) . 

[0 113]^CWT, f^X^g@6l;Ml/A!/ F6 a 

£7»ft»fcfl:B tc^ifc-rs^*#A-5. ^© 

**SSlt&f^X7il6BA-; F£&B tC^ 

il-T? (X9 i yVST2 2- 3b) . 
[0 114] 



—266— 



19 

©am^as^ux, -#©x^ xygs©&*Ax-y- 
ff*ffiasB*.ko:->xxAnx©^*i»< c t*t-c 

[0 115] «#«2gEfc©f893l::«kn«. yVX^SI 
H§&fi«SE©7V X?3£SfcT-*S»#)it*i:#. 

w»«*aj!Mi**«fc'j: o wwc**©** xy-gs 

[0 116] St;fc3i3iE«©52!p3ICJ;ntf. tpft«9¥ 

4 X*«B^©5^»*&*tt±B-»B«*R*S 
K*fflUTff5J:5K«*t&©T, *Jfe*!lS8B# 6 
5 s * X * IW88B^©x-*iS3l«3W*fi«'rs C 
T£. f*«l31gS©fiJffl^|Jpi£ < tDilS»5Ci:*i-e^ 

[0 117] K*^4|3«©5!MIC<fcn«. IB 1, IB 2 
Or-f Xy"IW*8B£»»©*J*^88Bfc8ttUT*l 
Jfcbfc©-?, &*j*i$5agB«i^©7Vxy-gg£# 

[0 118] »*«5lB«©^tC«knfi. x-rJ'-S 

s*«Bi!^Rfce»u ^©tB®^s#figbTx- 

*rJWStf*T&*mtfy-*BB«B*fTV», SIB 
[0 119] »#B6IB«©&93tCj;nff. T-fX^f 

Bx-^;p©rt**#B-rsiifcK:J:o. tunas 8 -* 

[0 12 0] B«^7|BB©f5Wfc«tn«. 5**Xf £ 

fi©Sffi©x-^ttiBjaaiffiB*wyx^fcfiatr*«t 

5lc«j£Ufc©T\ cou^xj'OEBrtftfeMrrs 

etc**). ^Mi^-^aiBsaaitH-rsxwxi' 
r ic»o&». x-^aiB^a^M^sist. &*ib]± 

£05£i:a*T!ir-5. 

[0 12 1] »^8IBB©«^lCin«. 2^©yV 
Xy"BB©^y F©P5y*ftBtft*UV>*£, vyH 
ttBBJWRKJ: D-#©tV Xy gBOAy P&B* 

J»j5£U&©T?. ^yP«5 f -^K»(BbttBlcM4>'r^ 



(11) #!8¥7-2 0 1 1 3 2 

-^aiBMWistt. x-^©K*fflLa^s±ff5c 
[012 2] M*ja9Ea©»M^«kntf» scf-^ 

©BSa*£l**.&5Vxy-&B©Ay HttBft. 
PBBSX9RICJ: D*fcfr©yV X*gB©Ay Ffifi 
tft&-5fifi^^3E-r*J:5fcl»J«l/*:©T?, v;« 

jo [0123] l o EB©3SW»cJ:ntf> =f-9<r> 
#€ra*s»^&^ x*gs©^y f&. *>y Fftfi 

&©t. a. 5, 'FcE>BXBB«fwrr«ie]i«(ft<> *© 

Ay PttBBSBaeMCfr? 
[0 12 4] M&R1 lgB»©5£WC«tntf. x-^© 
§#j&*£fr oferYXi'giOAit P*»RC P5y * 
&BC&B-rs«£. Ay FfefMBrr^SEUKJlfc* 
p v y y-ftB£®ffl LTK P 5 y f BBCMPvy F*R 
»S«*©T?, ^X^gBWAyP^SVMcSJ&^P 
a? 9y^ttBfc»»S-&<5tiS*S*o«*lcff5ca: 

[0125] rnxmi 2mm<»&w\z&n\s, mz?- 

* £ P 7 y * ftBfc&fti b Ts* P 5 v V <£B fc 5* A V F 
■£•&©■?. Mx-cxygBc^y F&SUfcj* 
fc* P 9 s/^&Blc^«i$-a--5 c t &xB&AoB%fcfr- 

[0126] m$mi 3?si5©5swic±n«> ^-^© 
##&**I7&, ^x^efi©-\yF*^»^»sn 

59 &pyy£'&B'\&i!i3tt.5©-r. x-rX^gB©^ 
F P 5 y y-ftB^&SKlSit-S Zl £ &Ht> 

[0ffi©«UifcIftijli] 

[0i] m*mimmw%me>$imm&7K-r7tiypm 
[02] 0i©*jsMic,fc^*taLi!i^*siwrs7 

n-?Y-Pt?Si-5. 

[03] Miommm\z£*7--9m2&%w>fc*:mw 

40 [04] W#fl2iB8©&ia©*;ffiWc±£x-*-8* 
[05] XygB^^I'^lt^^-^©^ t-S) 
[06] B*«4E«©|gW©*JS<«*^-r^nyir0 
[07] 06©*iS09©»I^£awr*7D-5 i ^-P 
[08] Sl*J®5ia«©^©*Jfi«S^-r7ny^H 

50 [09] »*S6E«©8?jlc3;8-rSx-<Xy-gJ!T- 
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[010] x-*«IBfflg»fe*lS9If SxWX^gfi 

[si i] mL^<T<(X9mw*&mLftm-£\z&vz 

[012] hi i OT-f&mmmmzsi&frtimz-o 
[013] »ft^T-fx^se*s«ufc*^c*^s 

&ffif Z 7 a-?*- h 0T»5. 

[014] 01 3©5 s -^«iHfflai«}c«!ia**teco 

[015] «*«7|B«058W©*J6W*^-r^ny^ 
0T?*5. 

[016] kv>X:5'©§2«#fiB0Ti&S. 

[017] S»LV^X*gB*SS«bfc8-&l;::fett3 

[018] 01 7©x-^aiBffla«r»CfJa*^ECo 

[019] »*3S8*<ktXl oe*©56^0*JSW*^ 
-T!/D.y^0T?*4. 

[02 o] Tjzirmso^y Kftw&rs 

B£*bftIft9I0Tfc*. 
[02 1] ftftgti lfB«©$8i§lltc±*^>yF&B&M 

[02 2] »2fcgl 2, 1 3m®9MJi0X)fitffc:J:« 



2? 



[023] ft*©-sfl2x-r xfrnrnzTfityav?® 

[02 4] 02 3©gHfc e fcSx-*§£^»fe£itt 

[02 5] 02 3©^SfcJ:57 ; -^l)l*fflt!ftfPSI!l 
IW«7n-?Y- FT**. 

[02 6] ft*©te©-®fcx^X*£B£*-r?Dy 
^0T»S. 

[0273 026 <oms^^~^t^mmm 
io wtzyu-^v-h-n&z. 

[02 83 02 6©8BIC«fc*x-*f&*fflUIWe§Si 

[ftft©fBW3 

1 fifeSasgB 

2 xwX*«»iSB 

2d te©xwX*fWfUgB£©a«?Sl! 
2e ^X^^t-^S 

4 5^rX£gfi 

5 7VX*$9ffll8B 

a? 5d te©r-fX*«»l£B£©5Iff^fl: 
5e xWX^3tr-^g 

6 f-f^i'Si 

1 1 -fifcF5-fA* 

12 

13 x-^aiBffiJS 

14 ^x^«3Sx-^;v 

1 6 

17 HttfigS^R . 



[023 



[083 





















J 


L 



^5T2-1 



— ST2-2 



-ST2-3 



END 



OS 



r-*tffla»s 



CPU 



1-1 



14 



15 
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[01] 



in 




* 
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(14) 
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[03] 



ST3 
ST3 



-1- 



1 



_9 _J • 2atttSr^ Srf ' -WRBf -2c 



-fffaa#a-a>tty--^-^»tc^f4| — ST3-3 



I 



ST3-5- 
ST3 
ST3 

ST3-8H 



7 ~ 



(#*2>**7> 



I 



i n-J Bflfi^K '2Mt ' AWT -*R - 2» 



51J y ""j * 9(9851- 

ST3- 
ST3— 
ST3 
ST3- 
ST3-14H 



, 0 JjS«*K-2d»i^tam#e-5dtcSb. 

12 f-^*a«*K'5dKS* 



13 ~* 20, 7»-^«-r«>3f-#e-5eK2i 



ST3-16- 



-I^E«#gi:5bttf-><:--^WH-gff-ra| — ST3- 15 



(Sfi*7) 



( END ) 
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[04] 



C START) 
ST4- 1 - a«*a-2a^^]R* 



I 



514 2 C«»K ?*-**-*S!li*«-2bfca& 



|-l$B%^Br2bttr-^*-ft»K{Sff1-*h ST4- 3 



I 



ST4-5- h c^tr4»3f'-*R-2eC»* 



ST4-6- 



I 



|tV A»g«-4K*g&tri -> ST4-8 



-ST4-7 



KitLTff}) C END ) 



ST4- 9- [F<^3l;' -^a-2et: jlj 



ST4-10- 



ST4-11- 



•?-*irate*ja-5dlC2U 



ST4-12-* 



am*s-sdtt^*r-fW3f-*s-5e»c 



ST4-14 



3 



ST4-13" jg^ f-^S:-«fgEtS#S-5bK:S* 



(%fi»T) ~1 . _ 



C END ^ 
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(16) 



113 2 



( START ) 



ST5-1- 



£»t# % ,r «mflttwn*ft -2c*a t-cr -#s-2ec 



ST5-2- 



ST5-3- 



I 



ST5-4- 



ST5-5 H aflr^a-2dt*r- * *g«re«-5dKgTl 



ST5-7- 



7* -*«'3el±-l*B1t*il • SbtCf *-> * fig U 

I 



sTs-8- 4r^^gw^#i£-5cti-^ia^e-5b^^r-^^B?" 



ST5-10 



,YES 
C END ) 



16-'- 



[016] 



A B C D 
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(18) 



7-20 1132 



[H7J 



ST7-1 



r-m*m us?** 
no 



(start) 



ST7-2 



ST7-4 



ST7-3 



ST7-7 



ST7-6 



zS*fcT>w3£M-8fc 
-M^bfNx^fi-8li 



ST7-5 




ST7-9- 



ST7-8 



ST7— 10 



ST7-11 



ST7-13- 



ST7-14- 



ST7-12 



^touaaan' 



C END ) 
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(19) 
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[01 0] 



14 



Wl 



















































[01 1] 



[012] 



sni-3 



( «™r ) 



STll-Z 



YES 




ST11-4 



sni-5 



7*- * *7*<f **»R6fc#*&tr 



NO 




ST11-7 



f START ) 



X 



✓ST12-2 



,ST12-3 




5T12-4 



( END ') 
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(20) 



®§§¥7-2 0 113 2 



[01 3] 
( START ) 



ST13-1 



T4 **#S4*&*0»** * * 



ST13-2 



7 r ->*7V**3S«6K#£2»tr 



ST13-3 




ST13-4 



no ^--tpmouT 



C END ) 



I14] 



START 



X 



ST14-1 



OS* h * 9 H# S a*^** 



ST14-4 



7»-***0 



ST14-2 



ST14-3 




ST14-5 



.ST14-6 



NO 




ST14-7 



[015] 



[01 7] 



OS 



CPU 



1-1 



16 




( START ) 



7^ * *36*4* * * * 



ST17-1 



ST17-2 



t*-* *7V * **B6H«fctr 



ST17-3 




ST17-4 



C BND ) 
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(21) 



W7-2 0 113 2 



II 8] 



119] 



START ) 



ST18-1 



* h i t * raft K 9 <{ 1 <k & t, 







OS 










2*<fc ■ 














/ 



-17 



5T18-4 



set* 



ST18-2 



ST18-3 



2— 




-5 



1 



4— 




[^2 0] 




(b) 



ST21-3 




ST21-4 



ST21-5 





ST21-6 



k-l+(N+l)/2K#L 
k>N<0# j=k-(N+l) 
k£N4>P$ j=ki*f* 



HDD2£ftU ^37 
C END ) 



1 



-6 



[02 1] 




NO 



(22) 



ftm¥-7-2 0 113 2 



122] 



[02 3] 




ST22-3* 



^3 



K>N<DB* i=K-(N+l) 



ST22— 4a 



( END ) 



ST22-2b 


YES 










ST22-3b 






— 









( END J 



804- 




[024] 



ST24-1 — 



(START) 
$HI*g:-804a#S»tJR* 



ST24-2— 



a^S-SMaliT'- * *r-B3f Stiff S-804bK:&S 
I — 



ST24-4— 



ST24-3 



ST24-5 — 



f W5ga-806Sr»l»-r.6 

r-«^ffl-806cg£iitr 
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